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ROENTGENOLOGICAL T'YPES OF PULMONARY 


LESIONS IN PRIMARY COCCIDIOIDOMYCOSIS  .' 


By JUSTIN R. COLBURN, Major, M.C., 4. U. S. 


LÀ 

19 OSTIC roentgen criteria cannot 

alone be depended upon in differen- 
tiating primary ‘coccidioidomycosis from 
other diseases it may simulate. However, 
scrutiny of roentgen evidence provided by 
studies of 75 cases seen during a recent 
"epidemic" indicates that fairly charac- 
teristic types of pulmonary,lesions exist. 
When such lesions are observed by the 
roentgenelogist, an opportunity for stimu- 
lating the search for corroborative labora- 

- tory and clinical data is presented. 


HISTORICAL AND CLINICAL 
CONSIDERATIONS 


Pa For a review of the work leading up to 
' and following the discovery of the primary 
" stage of coccidioidal infection reference 
would be made to articles by Dickson and 
Gifford, Smith*" and Winn.® Pertinent 
facts are briefly sammarized: The notable 
endemic areas for this disease are in Cali- 
fornia’s central valleys and Arizona, and 
» less prominently, New Mexico, Texas and 
, Mexigo. Caused by inhalation of dust- 
P us chlamydospores of the fungus 1n its 
vegetative stage, the disease characteristi- 
cally produces acute or subacute symptoma- 
tology consisting of dry cough, chest pain, 
mZ]aise, fever, weight loss and night sweats. 
Five to 20 per cent may develop erythema 
nodosum or multiforme. Gradual recovery 


© 
is the rule, symptoms usually subsiding in 
two to six weeks, but resolution of "the 
pulmonary lesions is often prolonged weeks 
after the patient is clinically well. In ah 
extremely small percentage of cases the 
highly fatal chronic disseminated granu- * 
loma stage develops, apparently as endog- 
enous “reinfection.” Carter! has described 
these pulmonary and extrapulmonary l& 
sions. 
SOURCE OF CLINICAL MATERIAL " 


The cases reported consist of 75 soldiers 
admitted to the Station Hospital, Camp 
San Luis Obispo, California, betweens] 

I and August 15, 1942. This group is the ~ 
subject of a paper by Goldstein and 
Louie,* in which the clinical and laboratory e 
aspects of primary coccidioidomycosis are 
described. As therein indicated, the “epi- ., 
demic”? was associated with army maneu- 
vers during the favorable dry, dusty ar. 
affecting chiefly susceptible California Ngon- , . 
residents recently arrived in the endemic": 
area. Symptoms, prominently respiratory, 
usually developed ten to fourteen days fòl- 
lowing exposure. Suspected cases were 
studied and gr8uped as "positive" when: 
they presented all of the following criteria: 

(12 Recent exposure to inhalation’ of 

spore-laden dust. o wl Wes 

(2) No previous history of exposureinan. ^.. 

Moreno sod e 
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43) incabation period within known 


e upper and lower limits. 4 
(4) Positive ooecidioiding (intradermal) 
reaction. 


(5) Positive complement fixation, or pre- 
cipitin tesés showing, titers compati- 
ble with the stage and PEE of 
disease present. 


* Additional dfagnostic evidence presented 
by most —€—— pulmonary lesions 
demonstrated by serial roentgenograms, de- 
layed resolution of such lesions, accelerated 
sedimentation rates, low grade fever, 
and moderately prolonged convalescence. 
Where sputum cultures were made, results 
were uniformly positive. Erychema nodo- 
sum or multiforme developed in 20 per cent 
of cases. Roentgenological follow-up studies. 
"ga continued until pulmonary lesions 
*were resolved or quiescent. 
, serological tests and a number T. sputum 
cultures were made available through the 
, Interest of Dr. Charles E. Smith, Depart- 
ment.of Public Health and Preventive 
Medicine;: Stanford University School of 
Medicine, San Francisco, California. 


RO ENTGENOLOGIC "TYPES" 


e 

Of the 75 proved cases of primary coc- 
cidioidal infection, 29, or 38.7 per cent, 
prgsented infiltrative fan-shaped densities 

terMling from prominent hilar shadows. 
This “linear mottling,” which may involve 
in varying degree any lobe or portion there- 

* of, resembles bronchopneumonic inflam- 
mation with a minimum of consolidation 
e- (see Case 1, Fig. 1). Resolution is always 
slow, ranging from fifteen to ninety days 
and fveraging forty days. Thus, by serial 
° tgen examinations, the lesions are dif- 
ferentiated readily from those’of ordinary 
bronchopneumonia. 

Hilar densities without evidence of sig- 
nificant peripheral bronchial or parenchy- 
mal involvement constitute 18 cases, or 24 
per cent of the group. In some instances 
circumscribed lymphadenopathic shadows 

* are seen, particularly in the stage of early 
regression. Minimal lesions present only a 
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loss of bronchovascular hilar detail ‘and IL ‘ 


care must be. exercised in order to avoid 
"over-iffterpretation" of technically. de» 
ficient roentgenograms. The likelihood of 
—"missing"— parenchymal lesions not yet 
formed,’ or already resolved, ‘shoulde be 
borne in, mind; in fact, considered seriously 
where : unusual hilar shadows are en- 
countered. ° 
Peripheral lobular and sublobular exu- 
dates and infiltrates were found in 20 in- 
stances (26.6 per cent of cases). These 
fairly well circumscribed, rather homogene- 
ous peripheral densities are practically 
always associated with abnormal hilar 
shadows but they lack the radiating peri-- * 
bronchial infiltrations seen in “broncho- 
pneumonid' types. Involvement of lower 
lobes predominated slightly, and when 
upper lobes were affected the lesions of 
course resembled minimal “reinfection” 
tuberculosis. However, more. rapid. and 
complete resolution is a’ differentiating 
feature since this avetaged thirty-seven - 
days in our series, and. since conspicuous 
fibrosis was rare. E 
Demonstrable cavitation occurred in 3 
cases (4 per cent). One was no longer de- 
monstrable in sixty days, and one healed 
in ninety-five days, coincident with clearing 
of associated minimal infiltration and hilar 
adenopathy. The other has persisted as a 
cyst-like excavation resembling those 
scribed by Winn,’ and others. N 
Two cases (2.7 per cent) presented mas- « 
sive pleural effusion without evidence of 
parenchymal infiltration and these, having” 
subsided slowly, showed considerable resi- 
dual pleural thickening at ninety. days. 
Significantly, both showed strongly posi-. 
tive complement fixation and precipitin 
tests, indicating possible dissemination of ` 
the infection, and in one case proof of dis- * 
semination was presented by the appea 
ance of a granulomatous skin lesion from 
which the fungus was recovered. Of the 
first three preceding groups, 7 cases showed 
associated slight to moderate pleuritis, 
often regional and interlobar (see Case 111, 
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» Fic. 1. Case 1. A. A. Bronchopneumonic Type. A and B, July 30, 1942. Roentgenogram and drawing showing * 
enlarged, dense, confluent right hilar shadow, with linear and nodular mottling extending well into the 


=m ht lower lung parenchyma. Minor Assure delineated. C, August 20, 1942. After three weeks considerable ||. 
sion is evident, but infiltrates are still quite prominent and hilar shadow is accentuated. D, October 


regres 
k 1942. Accentuated bronchovascular markings remain, but shadows constituting the right hiNym are 
more discrete. i 
e 
Fig. 3). Clearing of such minimal pleural whose respiratory and general symptoms 
exudates was usually rapid and fairly com- were severe enough to interfere with per- 
plege” formance of duty. 
PH nidttusive roentgenographic evidence | : 
was considered to be present in only 3 cases THEORETICAL CÓNCEPTS OF PATHOGENESIS 
(4 per cent) of this series. Obviously, only a Prpduction of a variety of pulmonary 
postion of the primary infections resulting lesions by Oidium coccidioides is well ex- 
frofn the occasioned exposures are repre- plained by the possible state of balance of * 
sented, since this group consists of soldiers three jmportant factors: individual resist- 
. : 
á (J 
| | ©] 
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Fic. 2. Case ir. D. C. Hilar Type. A and B, 
July 11, 1942. Roentgenogram and drawing 
showing dense, confluent, markedly widened 
left hilar shadow without conspicuous paren- 
chymal consolidation or infiltration. C and 
D, July 22, 1942. Roentgenogram and draw- 
ing. Regression permits visualization OF 


* 
large, discrete tracheobronchial lymph node. bh WE 
E, September 15, 1942. After sixty-five days, 





lymphadenopathy is subsiding. Details of ; 
e hilar shadow are returning, although ac- 
centuation is still evident. ` e 
e 
* 
‘ $ 








24, 1942. Roentgenogram and drawing showing ¢ \ 
with associated regional localized effusion. 


"iG. 3. Case uir. O. R. Peripheral Lobular Type. A and B, July 


peripheral, circumscribed consolidation, right upper lobe, 
Confluent hilar shadow. C, July 27, 1942. Rapid absorption of pleural exudate leaving lobular consolidation 


Practically complete resolution of ~=» 


"nd moderately prominent right hilar shadow. D, August 19, 1942. 
ands and moderate hilaryghadow 


parenchymal consolidation. At twenty-six days only a few infiltrative str 







prominence remain. ° 

‘Cc "€ ag } 3 y ~ ; - ‘ : ^" * A li w : ¥ | =) ^ ^ £X ^ | > e . * 

ince, dosage of the infecting organism, and Application of these concepts to me : | 
dlergic status of the host. A fourth factor sions visualized is interesting, but not en- i 


nay well be time, or the ‘ntervals of suc- tirely satisfactory in the absence of further 

P is repeated infecting doses in relation clinical and laboratory observations, such 

(f ascending allergy of pulmonary tissues. as bronchoscopy and serial coccidioidin, , 

The interdependence of these factors would. precipitin,. complement fixation. and sputum 

tests, However, such studies have not been i 


seem also to explain why manifestations of 
available on a large case series. Pathologi- 


high allergy (coccidioidin positiveness and 


` . . ~ . * 
erythema nodosum) occur with variable cal (autopsy) data are, for obvious reasons, 
The findings of Cronkite and Lack,® e. 


time relations to the onset of symptoms lacking 
(Smith®) and to the "onset" of exposure. in expYimental animtils, can hardly be ape 


e : 


e í 
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J4. Case 1v. E. C. 4 and B, July 24, 1942. Roentgenogram and drawing showing cavit 


ye, with minimal surrounding inflammatory consolidation and infiltration. 
prominent. C, September 7, 1942. 


ation in left upper 


Hilar shadow only slightly 
Slight regression after thirty-five days. D, September 22, 1942. “Bal- 
looning" of cyst-like cavitye due to ball-valve bronchial obstruction. C 


jAvity was only slightly smaller at 
ninety-five days. 


e L] 
plied to humans in view of evident differ- gen appearances. Well defined criteria 
ences in infecting doses afid time intervals corn separately: 
and in view of the relative ly low sensitivity Loss of Hilar Shadow Detail; Slight 


e 
of guinea pigs to coccidioidin. en Increase in Hilar Density. Probably 
Despite the lack of such direct evidence, due to initial invasion of mucosa and gub- 


an attempt has been made to visualize the mucosa of primary and secondary bronchi 
anatomical changes responsible i roent- with subacute inflammatory 
. 


4 






changes. in "s 
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«these tissues aswell as in mild degree in the 
subjacent lymphatic structures. 
e 2. Confluence of Hilar Shadows *with a 
Fringe of Accentuated, Poorly Delineated 
Bronchovascular Markings; Tracheobron- 
chia® Lymphadenopathy. Continuation of 
the invasion of lymphatic strugtures pro- 
vides obvious dense and more homogeneous 
hilar shadows, occasignally to the point 
where circumscribed enlarged lymph nodes 
are visible with accompanying evidence of 


,Ø 





oftenfa lobule, respond to produce a*feerby 
charCteristic peripheral densityfIt is u8u- 
ally circumscriped, solitary ( Ccasionally 
multiple and widespread), and associated 
with evidence of some degreeJof the above 
described hilar gathology. e 

c. Pleural Exudates. As in yerculosis, 
the extent of pleural effusion has no regular 
relationship to the size and lecation of visi- 
ble parenchymal and seu gru Me- 
chanical disturbance of lympMatic flow and 





Ficg Case v. S. C. A4, July 26, 1942. Pleural effusion, right, with slight displacement of heart and nfdial 





Retest bronchial inflammatory exudate and 
cellular proliferation. 

3. Fan-shaped Extensions into Any Lobe 
of the Lungs; Linear and Nodular “Mot- 
tling.” Extension of the process into the 

. tertiary bronchi and bronchioles produces 

. the rgentgen picture of bronchopneumonia. 
E we involvement is limited and largely 
interstitial, and the peribronchial reaction 

. is predominantly proliferative and cellular. 

4. Lobular and Sublobular Exudates ang 
Infjtrates. Depending upon the predomi- 
nance of one or more factors, pulmonary 

. parenchymal tissues in a localized area, 


Y 


Frum to the left. Parenchymal involvement, if any, obscured. B, October 12, 1942. Residual pleural 
thickening and right lower hilar prominence. Right diaphragm elevated and heart retracted to right. 
Patient developed metastatic granulomatous skin lesions. 


tissue allergy, no doubt, are as important 


factors as the nearness of subjacent paren- 
chymal lesions. \ 

6. Excavation of Pulmonary | Tissues. 
Small, cyst-like cavities with thin walls 
and little surrounding tissue reaction may 
persist long after infiltrates have cleared 
and after serological studies show that the 
infection is wellocalized. A bronchial fac- 
tor was indicated in one of our cases by 
intermittent “ballooning” of a thin-walled 
cavity, and by its failure to fill when 
lipiodol was instilled into the area. 

7. Retarded Resolution of Pulmonary Le- 

\ . 


Justin R. 
E ed è * 

510 gfeel ndications of a predominantN pro- 
liferativexreaction, with a minimu) of 
fibrosis aÑ found in the characteristic 
course of the disease. Areas of exudation 
clear fairly aapidlv (ten to twenty davs) 
but infiltrates require thirtv to ninety days 
and occasionally longer. Permanent fibrotic 
residues are not conspicuous. 

œ 8. Calcificaigon of Healed Lesions., This 
has been shi by Cox and Smith? and 


\ 
ah 


is evidence oNcaseation of tracheobronchial 
lymph nodes during primary infection, with 
subsequent healing. 


‘ SUMMARY 


* The primary stage of coccidioidal infec- 
tion is an acute or subacute respiratory 
infection varying greatly In severity of clin- 
ical manifestations, usually in accord with 

«Ie extent of pulmonary lesions. However, 
" because the initial lesion is evidently a low 
grade bronchitis, roentgenological findings 
are often inconclusive. In instances where 
' sufficiene numbers of coccidioides spherules 
attain the submucosa and lymphatics of the 
bronche, their effects may be visualized 
mentgenologically. This was found to be 
true in 96 per cent of 75 cases hospitalized 
beca@use of primary infections. Progressive 
involvement of distal bronchial and peri- 
bronchial tissues may produce roentgen 
syadpws identical with those found in bron- 

Yopneumonia, or in tuberculosis when up- 
per lobes are involved. Nearly as often, 
circumscribed lobular and sublobular exu- 
dates and infiltrates with associated dense 
hilar shadows appear. Regional and mas- 

“sive pleural exudates are fairly common, 
and #fvitation may occur and persist des- 
pite'apparent clinical recoverv. The most 
cónstant finding is hilar shadow confluency, 
widening and increased eadiopacity. The 


e e. e PA - } , - 
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most valuable diagnostic r 
is delayed gbut fairly conPlete resolutio 
placingthe disease midway between “acute? 
and "chronic" in the scale of pulmonary in- 
flammations. 

CONCLUSION e 


Roentgenological evidence in 75 cases of 
primary coccidioidomycosis fs classified 
with the idea of establishing diagnostic 
criteria. Common types of pulmonarv le- 
sions are described and possible pathogene- 
sis suggested. The importance of hilar 
shadow changes and of observations dur- 
ing resolution are emphasized. 

Photographic reproductions by T/3 Louis C. 
Roberts, Assistant Chief Technician, X-Ray Service, 
Station Hospital, Camp San Luis Obispo, California, 
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ACUTE PHOSGENR/POISONING a 


: ROENTGEN FINDINGS IN THE LUNGS: CASE REPO 


By HAROLD H. SAGE 
Captain, Medical Corps, Army of the United States 


LTHOUGH lung changes in acute 

phosgéhe poisoning are undoubtedly 
quite cemmon, published roentgenograms 
of this condition are very few.! The follow- 
ing case report demonstrátes these changes 
and is, as well, of general interest at this 
time. 


CASE REPORT 


o M. B., aged twenty-eight, a member of the 
Chemical Warfare Service, was, on the after- 
noon of May 20, 1943, decompressing a “‘sniff- 
set" containing phosgene. (A "''sniff-set" is a 
small bottle of gas used for training purposes 
by the Chemical Warfare Service.) He was ex- 
posed to the gas for several seconds. The only 
immediate effect was momentary coughing. 
This was followed by headache and slight 
nausea, progressive in nature, until midnight, 
when coughing became more severe. Weakness, 
nausea and vomiting and ticklimg sensation 1n 
the chest became more marked at this time. He 
was admf ted to the Station Hospital, New 
Orleans Port of Embarkation, New Orleans, 
Louisiana, at noon, May 21, 1943, twenty-two 
hours after exposure to the gas. 

Phygffal examination on admission showed 
an 4ffutely ill and apprehensive white male 
. with distended neck veins and considerable 
f yanosis of the nail-beds and lips. Pulse was 
. 132, respirations 42 per minute, temperature 
100.5°F., blood pressure 120/82. The white 

“isteod count was 12,650, 73 per cent segmental 
forms, 24 per cent lymphocytes. Red blood cell 
count was 4.5 million. Examination of the chest 
showed numerous large moist rales on both 
sides, indicative of a “wet” lung. 

The patient was placed in an oxygen tent; 
sedation was given and $o per cent glucose 
intravenously. Improvement was very slow for 
nf Arst few days. Sulfadiazine, grams 1 q 6 h, 

» toatotalof 15 grams, was administered in order 
* to prevent secondary bronchopneumonia. The 

generalized rales disappeared gradually. By thee 
foufgh day they were localized to the left base. 
They were gone by the tenth day. The general 
wk ios of the patient ran parallel to the lung 


Jl 


findings. Oxygen was discontinu by stages, 
beginning on the fourth day. 

Roentgen examination immediately on ad? 
mission (Fig. 1) showed a hr! soft, bilateral 
mottled infiltration, interpretedfas edema of the 
lungs, due to irritant gas. (Figures 1, 2 ahd 3 


were taken with portable, supine technique.) 
"n 





Fic. 1. Roentgenogram taken twenty-two hours after 
exposure to gas shows a diffuse, soft, mottled in- 
filtration and thickening of the lung markings bi- 


laterally, interpreted as pulmonary edema due to 
irritant gas. ~~ 
\ 


Forty-eight hours later (Fig. 2) this had de- 
creased slightly in extent except at the left base. 
Seventy-two hourse after admission (Fig. 3) 
the process was shown to be localized mainly at 
the left base. There was still a slight generalized 
infiltration. Six days after admission (Fig. 4) 
there was still a slight residual infiltration at the 
left base and thickening of the root markings in 
this area. 

Lipiodol study (Fig. 5) done on July 1, 1943, 
showed no change in the visualized bronchial 
tree. $ ° . : 


\ 
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Serial reentgenograms, as demonstrated in 
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[1G. 2. Roentgenogram taken seventy hours after 
exposure to gas shows slight decrease in the extent 





and severity of the process. 
e 
Fic. 4. Roentgenogram taken seven days after ex- 
posure to gas shows residual infiltration at the 
left base and thickening of the lung markings in 
this area. 





Fic. 3. Roentgenogram taken ninety-four hours after 





exposure to gas shows th® localization of the bes 
process at the left base. a 
e 1 

COMMENT e 


np . . Fic. «&. Roentgenogram taken six weeks after ex- 
Fhe outstanding pathological feature in ? ipe 


the lungs In acute phosgene iia IS demonstrable abnormality of the visualized 
' pulmonary edema.’ This is often phe most bronchial tree. i 


poa fi 


Es è 
posure to gas, with lipiodol instillation, shows no 
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e 
this case, sho 





the process and the results of treatment. 

Other gases, such as chlorine, diphos- 
gene, nitric oxide and chloropicrin are 
lung irritants and may produce similar 
changes.’ Different physical properties of 
some gases, however, result in differences 
in the nature and distribution of the pa- 
thology in the respiratory tract.5^ 

Residual damage to the lungs is said to 
occur in some cases of phosgene poisoning.? 
Roentgenologically, this case showed com- 
plete clearing of the acute process. The pa- 
tient's only complaint at last examination 
was an afternoon cough. However, second- 
ary changes may be demonstrable at a 
later date. 


the extent and severity of 


° with report of cases. 
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iodol study showed no cl 
visualized Brogchial tree at si 
study was not done soone 
added insult to the lungs 
might have done consi 
Later study with lipiodol is 
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EVIEW ofghe literaturt reveals a sur- 
prisingivergence of opinion as to the 
safety and value of cholecystography in 
patients with jaundice. 
Ortenberg eid Abramson® in 1925 
warned that the administration of gall- 


bladder dye might be dangerous in the 


presence of liver disease. á 


e In the same year Lange!” reported that 
untformly,a gallbladder will fail to visualize 
in the presence of jaundice irrespective of 
whether the jaundice is obstructive or in- 
fectious. No untoward effect due to the ad- 
Ministration of dye in jaundice was noted. 

In 1926 Fried and Whitaker? showed 
that even after damage of dogs' liver by 
chloroform anesthesia, the drug could be 

"used in amounts equivalent to four times 
the human dose. With extreme liver dam- 
age no ehadow was obtained. 
eGraham, Cole, Copher and Moore? in 
1928 believed that patients having acute 
liver*infection or common duct obstruction 
should not be submitted promiscuously to 
cholecystography, although actually in- 
jegted cases showed no greater percentage 

| M Ri Bein They also stated that they had 
found that the gallbladder can usually be 
visualized in cases of jaundice, irrespective 
of its cause. Their practice was to omit 
cholecystography as it may be wholly de- 

"ceptive. 

Ruill, in 1930, reported the results 
of examination of 10 patients with jaundice 
by the intravenous injection of 3.5 grams 
of sodium tetraiodophegolphthalein. He 
noted no unusual reaction and advised 
intravenous cholecystography as a possible 
means of helping to differentiate causes of 
jaundice. In 7 of 8 cases of infectious jaun- 
dice he obtained successful visualization. 
One of the other 2 cases was deeply jaun- 
diced due to a common duct stone; never- 
theless, a gallbladder full of stongs was 
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visualized. In the last case no shadow “was 
seen. Autopsy showed cancer of the com- 
mon duct. " 

Walsh and Ivy," «n 1931, reported the 
results of two experiments: (1) Common 
duct obstruction was produced in dogs after 
intravenous visualization of the gallbladder. 
In spite of daily fattv meals the shadow 
persisted for at least two weeks. (2) After 
production of common duct obstruction in 
dogs, retarded and faint gallbladder visuali- 
zation was obtained after intravenous in- 
jection of tetraiodophenolphthalein. The 
toxicity of the drug was apparently not in- 
creased by the jaundice. 

Also in this vear Nord? demonstrated 
that it was often impossible to obtain a 
normal cholecystogram in the presence of 
acute hepatitis, particularly when the de- 
gree of icterus was increasing. There ap- 
peared to bè a parallelism between the 
ability of the liver to excrete bile and dve. 

Blomstróm and Smndstróm,? in 1932, 
showed that bromsulfalein retention of over 
40 per cent indicated sufficient liver damage 
to prevent gallbladder visualizatio 

Foley,’ in 1933, reported 29 cases, aÑķġut 
one by the oral method. No untoward re- 
actions were noted. He concluded that 
visualization. of the gallbladder in the 
presence of Jaundice means an intrahepatic 
cause for Jaundice, while no shadow is of no 
diagnostic significance. Of this series, 16 
cases were medical and in 11 of these the 
gallbladder was visualized. The other 13 
cases were surgical (1.e., common duct ob- 
struction due either to stone or cancer) and 
none of these was visualized. T is 

Also in 1933 Ferguson and Palmer in a 
series of 1,398 cases of good visualization 
found among them: 1 case of atrophic cir- 
Fhosis; 8 cases of catarrhal jaundice: anj 3 
cases of neoplasm of the liver. ° 

McWhirter," in 1935, stated that chele- 
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SUMMARY OF £O UNSELECTED GASES OF JAUNDICÉ EXAMINED BY CHOLECYSQOGRA 
SR — Eat. d = - pue B.  —. — P 
TN | TER | tases Degree of Chole ‘stographic 
; S 5 Jaundice ndings 
— = — E -— - = > " 
INCREASING JAUNDICE e 
* 
L. W. 4 | H Probable cholelithiasis with 3/15/35— 10; No shadow (3/21/35) ‘ 
e e common duct obstruction stibsequent clini- 
cal increase { 
p. Ge 55 F Common duct stone; oper- 8/15/38— 13.2; | No shado® (8/13/38) 
| ated 8/19/38 subsequent clini- | " 
cal increase 
W.S. 46 M Probable common duct stone, 1/ 3/37— 10.5 | No shadow; 4 day exam- 
1/12/37— 40 mination (1/17/37) e 
| | | 1/19/37— 30.5 ° 
Na DB 58 M Diagnosis cancer of pancreas; 4/25/35— 32 Faint shadow; sôme empty- ° 
operated 5/2/35 $/ 1/35— 50 ing (4/22/35) 
K 69 F | Common duct stone; oper- | 10/27/38— 51. | No shadow (10/29/38) 
| ated 11/9/38 11/ 1/38— 72 | 
| 11/ 7/38— 50 » f 
S. W. 62 M | Primary cancer of liver; no 7/12/38— 13 | Fairly dense shadow with® 
| | common duct obstruction; 7/19/38— 36 | emptying (7/14/38) 
autopsy 7/27/3t 7/26/38— 40 " 
K. K. 38 | HF Chronic cholecystitis and 12/30/35—250 Faint shadow; some empty- 
| | hepatitis; no stones; oper- I/ 4/36—125 ing (2/1/36) ° ° 
ated 3/5/36 1/18/36— 80 
2/15/936—115 | m 
p M. F. 61 Q Atrophicecirrhosis of liver at 7/ 2/35—142; No shadow (7/7/35) " 
autopsy 7/12/35 subsequent clini- g 
ius cal increase 
P, M. 58 M | €ancer of common duct; op- 3/ 7/39—115 |. No shadow (3/16/39) ° 
eration 3/16/39 (cholecys- 3/17/39—158 | . 
titis and cholelithiasis) 
H.G. 75 | M Cancer of liver; operation 1/31/39— 55 | No shadow (2/3/39) : 
| | 2/11/39 2/ $/39—101 e \ 
W. 52 M Duodenal ulcer at roentgen 10/20/39— 20 | No shadow (10/26/39) ~ 
-i examination 10/23/39— 10 
g . | 12/39/39 ces | 
E J. N. 71 M |? Gained 15 lb. after dis- | II/11/38— 59 | No shadow (11/21/38) j 
i charge from hospital; still | 11/18/38— 56 
. | alive 4/1/39 11/26/38— 78 mn 
M. K. 67 | £ Cancer of common bile duct; | 6/30/39— 66 No shadow (7/3/3Q) 
operation 7/19/39 7/13/39— 82 : 
| 7/29/39—120 L^ 
B. B. | av | E Cancer of pancreas; operated | Deeply jaundiced; | No shadow (3/15/35) E^ T 
| ated 2/18/35 increasing clini- 7$ 
. | cally a 
° x^ DECREASING JAUNDICE 
> — 7 — — ë V 
l G. M. 40 F | Clinically spontaneous pas- | 8/ 1/36—100 | No shadow (10/1/36), ~ 
i sage of common duct stone | Io, 2/36— 41 | (10/24/36) 
| e 10/23/36— 26 
E. ky |. 68 M | Catarrhal or toxic jaundice; | 10/10/38— 200 Very small faint shadow e 
L | | alive and well 5/19/40 10/20/38—166 | with emptying i 
| | (10/13/38) 
és x = - me "M = a — » a - —-, 
e 
, e . [-] 
` . » j 
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" us 

Clinically acute toxic hepa- 
titis; alive and well 
1/30/40 3 

Diagnosis clinically catarrhal 
Jaundice; later generalized 
lymphadenopathy without 
jaundice 

Clinically catarrhal jaundice 

LJ 
Clinically catarrhal jaundice 


|! Clinically catarrhal jaundice; 








alive and well 4/25/37 
e 
Clinically catarrhal jaundice; 
alive and well 11/10/34 
Clinically infectious jaundice; 
died; no autopsy 





Clinically catarrhal jaundice; | 


alive and well 11/21/37 


| Clinically spontaneous pas- 


sage of common duct stone 
Cholelithiasis and cholecysti- 
tis; operated 7/12/37 


Probable inflammatory lesion 





of head of pancreas and | 


liver; gallbladder negative: 

: , g = , 
peritoneoscopy 
died 2/2/39; no autopsy 


| Common duct stone; oper- 





| 


ated 12/16/37 


Cancer common duct; oper- | 


ated 10/28/39; (cholecys- 


11/1/38; | 





togastrostom y) (cholelithi- | 


asis); autopsy 11/2/39 
Clinically spontaneous pas- 
sage of common duct stone 


Clinically chronic cholecysti- 
t$ and hepatitis; acute 
cholangitis. 

Cholelithiasis; operated 
7/48/38 


Cholelithiasis, cholecystitis 


Cholecystitis, cholelithiasis; 
operated 5/3/ 34 











9/21 / 39-250 
10/24/38— 52 
4/27/38— 80 
$/10/38— 20 
5/17/38— 40 
£/28/38— 8 | 


af Be ade 
§/11/38— 23 

5/ 7/36—22 
§/27/3 2 
6/ 2/36— 2 





2 | 


3/ 2/35— 58 | 
9/28/36— 80 
10/16/36— 50 
10/10/36—172 
10/17/36—153 
10/29/36— 77 
11/23/36— 20 
10/ 6/38— 27 


10/14/38— 41 
6/16/37— 57 
6/21/37— 24 
W irv— 2 
10/10/38— 50 
10/21/38— 33 


/ 


12/ 6/37—100 
12/14/37— 66. 
10/19/39—165 
10/26/39—156 


Um 


2/15/38— Io; 
subsequent de- 





crease 
Gy 1/3$— ji 
6/ $736—- 16 
6/15/35— 12 
7/13/38— 42 
7/18/38— 14.5 
7/23/38— 14 
I1/12/34— 20 


11/23/34— 7 

4/24/34— 15; 
subsequent de- 
crease 








Small famt shadow 
(9/27/28) e 


Good shadow with empty- 
ing (5/ 4/38) 


Fairly derse shadow 
(5/26/78) i 
Good shadow (5/14/38) 


Good shadow (6/1/36) " 


Good shacow (3/8/35) 
No shadow (10/10/36) 


Faint shac ow; some empty- 
ing (10/22/36) 


No shadow (10/10/38) 

No shadow (6/25/37) a 
am 

è 


No shadow 


(10/17/38) 


N 


(12/8/37) . 


No shadov 


Faint shacow with opaque 4, © 
stones (10/26/39) 


Faint large shadow; several 
small stcnes (2/17/38) 


Very faint shadow 


(6/15/35) y * 


Faint shadow with ‘stones; 
no empt-ing (7/26/38) 


Very fain- shadow with e 
probable stones ' 
(11/19/34) » 

No shadow (4/26/34) 


`% 
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. Cholecystography and Jaundice I ~ | 
E R - 
TaBLe I—Continged e 
p —— : 7 -— — — — 
| a s 
"Patient Age | Sex Diagnosis | Degree of , Ghelecy 
? | . Jaundice Fi 
DECREASING JAUNDICE 
* as | - $ e 
T. H. | 71 | M | Cholelithiasjs, common duct 7/31/39— 20 No shado 4/39) (gall- 
| e stone 8/ 4/39— 18 stones in gallbladder and 
8/10/39— 11 duct syetem) ó 
O.Z | 46 M Probable cirrhosis of liver; 4/ 8/38—200 | No shadow ( /13/39) 
died 8/1/39; no autopsy 4/14/39—176 Í 
5/ 3/49— 165 
G. F 45 M Common duct stone; re- |  5/17/39— 50 No shadow (5/22739); 
moved at operation 5/25/39— 37-5 |  (choledochogram showed 
6/28/39 « 6/10/39— 20 | common duct stone) 
(6/27/39) M 
Q, Heb 62 M | Acute and chronic cholecys- £/20/39— 44 Very faint shadow (6/3/39) 
" | titis; no stones at opera- 6/ 1/39— 11 
| ation 6/7/39 
F. F 30 M | Clinically catarrhal jaundice | 9/ 1/34— 75 * Good shadow (9/19/34) 
9/12/34— 24 
R.S £9 M | Autopsy 6/20/39; cancer 8/15/37—143 No shadow (8/5/37) na 
head of pancreas with gen- | 8/17/37 — 154 ý 
eralized carcinomatosis | 09/21/37— 22 " 
1/15/386—100 
6/ 3/38— 80 
By | 2^7 F Probable spontaneous pas- |  4/12/40— 80 Faint shadow with non- 
sage of common duct stone 4/22/40— 26.6 opaque stones (4/25/40) 
"Fr. . 4/29/40— 20 e 
Js. ds 31 M | Common*duct stone; oper- | 12/ 3/39— 20 | No shadow (12/1/38 and 
ation 12/15/38 12/17/38— 6.6 12/13/38) " 
Vs D. amo F Cholelithiasis; operated 3/17/39— 22 No shadow (3/23/39); cal- 
* ated 4/22/39 ayfegfecg— 8 | cified stones 
E. D 45 | F Cholecystitis; no stones; op- 2/ 7/39— 25 | No shadow (2/8/39) ° 
ated 2/11/39 | 2/ 9/39— 18 
M.S 49 F | Probable common ductstone; ^ 2/14/39—100 | No shadow (2/20/39) 
refused operation 2/24/39— :96 a 
à 3/20/39— 55 
p^ 3/23/39 39 — | 
y M.H. 66 F Cholecystostomy in 1933 for 2/ 3/40— 22.5 | No shadow (2/5/40) (cho- 
d cholelithiasis; common 2/23/40— 10 langiogram 3/26/40 
duct stone; removed atop- |  4/23/40— 12 showed common duct 
eration 3/2/40; cholecys- | 5/ 2/40— 9 stone) e 
tectomy 6/27/40; no com- ~ 
| plaints 
j L è 6 | M | Hepatitis due to sulfapyri- 3/22/39— 66 | Good shadow (4/13/39) 
dine; alive and well 6/4/40 4/ 1/39— 40 
4/20/39— 20 
«tok | Sa F Common duct stone; cho- 5/21/39— 80 No shadow (5/27/39) 
» lecystectomy and removal £/29/39— 62.5 
E . of common ¿duct stone |  6/10/39— 24 
. | 6/19/39 
m» J.McM. | 72 | M | ? Died 9/5/39 (no autopsy) | 3/ 8/39— 45 No shadow (3/17/39) 
i | | 340/39— 30 
° 3/17/39— 37-5 
^ 3/28/39— 20 
2 T c6 M | ? Died several months later | — 8/24/39—151, No shadow (8/25/39) 
| 8/30/39—134 ° 
| | 9/ 89339—131 

































































9/19/39—195 

























e 
cystograp\y should not be used in pa&ents 
suffering fr obstructive jaundice because 


fatal pancr&gtitis can sometimes follow 
such cases. IÑ one of his own patients with 
slight jaundic&y good shadow was obtained; 
the patient gd ten days "later from sub- 
acute yellow atrophy. 

, Foote and Carr,® in 1936, reported giving 
gallbladder dye (iodeikon) intravenously in 
fractionated Mosage to 17 patients with 
jaumdice without ill effect. As a result of 
this work and similar studies on dogs in 
which complete common duct obstruction 
fad been produced, they stated that com- 
nfon duct (extrahepatic biliary) obstruction 
is demonstrated by the retention of the 
dye for forty-eight hours or longer in the 
extrahepatic biliary sy stem. With intra- 
"hepatic obstruction the biliary system is 
not visualized after forty-eight hours, 
although a normal gallbladder shadow may 
be seen at.&wen&s bas. les leliae tle 
we have*here an aid in differentiating intra- 
hepatic from extrahepatic biliary obstruc- 
tion. e 

€ Jacobi,’ in 1937, stated that visualization 
of the gallbladder in the presence of jaun- 
dice was obtained only in cases of toxic 
jaundice and agreed with Foley in the 
opinion that the absence of a shadow is of 
no value at all, but the presence of one 
confirms the existence of a non-obstructive 
jaundice. Visualization of the gallbladder 
with the oral administration of the dve was 
successful in 7 out of 8 of these cases in 
which it was attempted. The highest icterus 
index 3g which such visualization occurred 
was 66. 

In 1957 Ottenberg," changing his original 
position, stated that one is justified in at- 
tempting gallbladder visualization either 
by the oral or intravenous route in the 
presence of jaundice. His diagnostic criteria 
after this procedure are the same as those 
of Foote and Carr; namely, successful 
visualization followed by normal emptying 
points to hepatitis as the cause of jaundice; 
successful filling with failure to empty after 
the fatty meal points to obstructive Jaun- 
‘dice; failure of visualization is of, no dif- 


Ld 
Frank Huber . 





ferential or diagncstic aigf He still felg” 
that thgre Should be some selection of the 

cases in which cholecystography is at? 
tempted. Various tests are enumerated b 
which are available as indices of the degree 
of liver damage. No cases are reported. 

Behrens? in 1940, stated that a gall- 
bladder series is not often of mùch value in 
jaundice because, with the usu&l non- 
visualization, one cannot differentiate be- 
tween an obstructive pathological condition | 
or parenchymatous failure to excrete. With 
visualization and good emptving, obstruc- 
tion 1s, of course, ruled out. 

Buckstein? in 1940, stated that his 
personal experience shows the procedure to 
be essentially innocuous anc also may be 
of considerable aid in differential diagnosis. 
In jaundice he employs the following cri- 
teria: If a gallbladder fills and empties, 
jaundice is due to Hepatitis if there 1 is a 
dice 3 bl obstare nature. No mi dn " 
made of the significance of no shadow. One 


case is reported in which the relatively fa 

shadow of an enlarged gallbladder was c 
tained in a patient with Jaundice. There  * 
was no decrease in the size of the shadow 

after a fatty meal. Autopsy showed cancer 

of the pancreas with common duct obstruc- | 
tion. 

In the past five years 50 "— 

of jaundice have been submi-ted to chole- .- 
cystography by the intensified oral method’ y 
of Stewart and Illick.!7 Ther» were no in- èe `» `, 
travenous injections. No dele-erious effects 

due to the procedure were noted. N 

Practically all of the cases had one or 
more determinations of the icterus index,” 
which is a quantitative estimation of the 
amount of bile pigment in the blood stream. 

The largest group (15 cases) was that of * 
common duct stone. Eleven showed, "no ° 
shadow" of the gallbladder (ooaque calculi — * 
were seen in two of the preliminary roent- ew 
Benograms); faint gallbladcer shadows * 
"were seen in the 4 remaining cases. 

There were 3 cases of cholecvstitis with- 
out cholelithiasis of which 2 


had faint 
shadows; the other one no shadow. | iid 
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The second ‘argest group (1 cases) had 
no final diagnosis. A very faint shaglow was 
*obtained in only 1 case. The other 10 cases 
had no shadow. 

The only other large group (10 cases) 

was that of toxic and infectious hepatitis 
(including so-called * boo sri epe oto 
Good shadows were obtained in 7, faint 
shadows in 3 cases. ° 

In the smaller groups, such as cancer of 
the pancreas (3 cases) a faint shadow ap- 
peared in 1, no shadow in the other 2 cases 

Similar findings occurred in the 3 cases 
of cancer of -he common duct. Two cases 
of cancer of -he liver were encountered, 
case with and the other without a gall- 
bladder shadow. No visualization of the 
gallbladder occurred in 1 case of cirrhosis of 
the liver and 1 case of duodenal ulcer as- 
sociated with jaundice. 

From a practical point of view the entire 
situation resolves itself into an attempt to 
distinguish between surgical and medical 
cases of jaundice. This was possible to a 


Pg ree extent in those 36 cases in which jaun- 


N 


"- 


dice was decreasing. Sincea patent common 
duct is hase predicated, the same diagnostic 
criteria are used as®in patients without 


jaundice. With increasing jaundice, how- 


ever (the remaining 14 cases), diagnostic 
inforyg@ion is usually not obtained since 
ap@rently no difference exists in the degree 
of impairment of dye excretion whether due 


e . “1° 
to back pressure (extrahepatic biliary ob- 


struction) or to parenchymatous disease, 
either toxic, infectious, cirrhotic or neo- 
plastic. 
CONCLUSIONS 
Cholecystography in jaundice, while ap- 
parently not harmful, is of little or no dif- 
ferential value when jaundice is increasing 
and when jaundice is decreasing may well 
be deferred. ° 
REFERENCES 
E. P. 


I. BEHRENS, Newer aspects of abdominal 


t3 


, 
wae 


Nn 


6. 


$ 4752.0 
. BLomsTRÖM, H., 


. BUCKSTEIN, 


. GRAHAM, E. 


. Mave, H. 










roentgenology. U. S; Nav. M. 
and SÅNDSTR 
cystography in cases of im 
tion. Acta chir. Scandinav., 
J. Clinical 
Alimentary*Tract. W. B. S 
delphia, 1940. 


932, 77, 135-7149. 
tgenology of the 
ders Co., Phila- 


Fercuson, A. N., and Parmer, W. L. Chole- 
e cystography; its clinical &aluation. 7. AM. 


M. Ass., 1933, 700, 809-812. » 
Fotey, E. F. Cholecystography in jaundice. 
Med. Clin. North America, 1933, 17, 4599-472. 
Foorr, F. S., and Carr, J. L. Obstructive 
jaundice; differential diagnosis by roentgen- 
ray. Surg., Gynec. & Obst., 1936, 63, 570-574. 
Frien, B. M., and WHITAKER, L. R. Effect of 
liver damage on cholecy stographw i in dogs" by 
use of sodium tetraiodophenolphthalein. Arch. 
Int. Med., 1926, 37, 388-397. 
x Core, W. H., Copuer, G. H., 
and Moore, 
Bile Ducts. $ & Febiger, Philadelphia, 19285 
pp. 278 and 298. 


. JAconr, H. G. Glucose tolerance as a diagnostic 


aid in jaundice; toxic hepatitis. dm. F. Digest. 
Dis. €? Nutrition, 1937, 4, 162-170., 

Lance, S. Gall bladder as revealed by the roent- 
gen ray. T. Am. M. ASS., 1925, 85, 2021-2023. 


. MeWuinrER, R. Cholecystography; 1f present 


23, 155-189. 


P. Icterus index of the blood streatn. 
1922, 34, 752—754. 


clinical satires, Brit. J. Surg., 1935, 2 


Surg., Gynec. &§ Obst., 


. Norn, F. La cholécystographie dans l'hépatite 


aiguë. Acta med. Scandinav., 1931, 75, 205-216. 


. OrrENBERG, R. Excretion of foreign substances 


by liver and the question of visualizatgon of 
gall bladder in presence of jaundice. Am. J. 
RoenTGENOL. & Rap. THERAPY, 1937, 38, 
859-862. 


. OrrENBERG, R., and Aspramson, H. A. Produc- 


tion of liver necrosis by tetrachlorphenol- 
phthalein and tetrabromphenolphthalein. I, 
Am. M. ASS., 1925, 84, 800. i 

RupisiLL, H., jd Gallbladder visualization in 
jaundiced patients. T. 4m. M. ASS., 1930, 95, 
1425. 

SrEwART, W. H., and Ittiick, H. E. Advantages 
of intensified eral cholecystography. Am. J. 
RoENTGENOL. & Rap. THERAPY, 1935, 33, 
nas 629. 

NV ALSH, E. L. and Ivy, A. C. Gall bladder visual- 
ization and janndice, Prot: Soc. Exper. Biol. & 
Med., 1931, 28, 382-383. 

. 





. Diseases of Gall Bladder ange 


[ d 
a 
9 
~ 
G 
* 
* 
* 
- 
4 


ow 9 


BL “i 


NS ad d n 





MINAGRAPHIC \rupies OF THE AORTA" 


a " | 
° WARY, 1944 ` 


‘ “THEIR ADVANTAGES AND LIMITATIONS ° Y 
~ y WENDELL G. SCOTT, Lieutenant Commander, (MC) USNR}{ ^ 
UU and 

* DONALD S. BOTTOM, M.D. ° . 
ST. LOUIS, MISSOURI á 





OENTGENOGRAPHIC examination 

of the thoracic aorta by the routine 
methods is all t8o frequently unsatisfactorv. 
The difficulty lies largely in the fact that 
the aorta is in intimate contact with struc- 


. . . . . e 
teres of similar density. Adequate visualiza- 


tion 1s further hampered by the overlying 
and obscuring shadows of the lungs and 
ribs. Three roentgenographic procedures 
are available for use in partfally overcoming 
shese difficulties. The first of these is the 
Use of stereoscopic roentgenography in 
vgrious positions. This spreads out the 
thoracic contents into a third dimension, 
ebut it does not eliminate the overlying 
shadows or provide a greater contrast in the 
density of the aorta over that of its neigh- 
hpring structures. Since we are discussing 
roentgenographic methods, it is hardly 
necessary to mention here that roentgenos- 
copy is a very important part of every 
examination of the aorta. 
The second procedure is the 1 injection of 
a contrast medium into the blood stream 
and roentgenographing the aorta at the 
moment the contrast medium 1s in it. With- 
" out going into the details of cardiovascular 
opacification it requires experience and 
‘special equipment, and even then satis- 
factory^visualization is not always obtained. 
The third method, and the one employed in 
this study, is body section roentgenography. 
The advantages of sectional roentgenog- 
raphy are: (1) it is a simple roentgeno- 
graphic procedure that can be carried out 
A by a technician; (2) the 1 intravenous Ko 
L tion of a contrast medium is avoided; (3) 
the examination is not uncomfortable or 


LJ 
hazardous for the patient, and (4) the 
shadows of overlving and obscuring struc- 
tures are eliminated. Thus, on sectional 
roentgenograms, the aorta is seen with 
greater clarity and the observer's attention 
becomes automatically focused on it and i 
the structures which lie in the same plane. 

These advantages should not be inferred «* 
to mean that sectional roentgenography 1s 
superior to cardiovascular opacification. 

The latter is a feasible and excellent 
method of visualizing the aorta, and when 
successful, gives the most complete record 

of the aorta. Many times, 10wever, the 
aorta can be sufficiently well demonstrated 

on the sectional roentgenograms without 
necessitating opacification of the vessel. 

is for this reason that we are presenting 
these, studies. - 

The laminagraph qf Kieffer aff Moore 
was used for all the sectional roentgeno- 
grams. It is well suited for the examination 
because by employing the spiral mqyement 
all the unwanted shadows are blurre®out. 
This produces a sectional roentgenogràm 
with a homogeneous black background un- . 
disturbed by incompletely "blurred out,” 
distorted shadows of unwanted objects. It 
is this feature, in our opinion, that makes ` 
the laminagraph superior to other equip- 
ment for sectional roentgenography. The 
principles of sectional roentgenography!:?® 
are now generally understood and will not 
be referred to at this time. & * 

e. e 
e TECHNIQUE . 
The technical factors employed are the 


same as those used in previoas studies of à.  * 
e 


* From the Edward Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, Mo. Presengéd at 
the Forty-third Annual Meeting, American Roentgen Ray Society, Chicago, Ill., Sept. 15-18, 1942. 
t The opinions or assertions contained herein are the private ones of the writer and are not to be construed as official or refle ing 
\ 


the views of the Navy Departm€nt or the Naval Serv (ite at large. 
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Fic. 1. Both routine and sectional roentgenographic examinations of the aorta in children andein young * 


adults usually are not satisfactory. This is largely because the aorta is smaller in diameter, the walls are 

inner, and the width of the aortic arch is narrower. 4. On the conventional left anterior oblique chest 
roentgenogram of a healthy young intern, aged twenty-six, the borders of the aorta are hardly discernible, 
B. On the laminagram the aortic arch is better visualized, as are the great vessels leading to the neck. The 
descending aorta lacks sufficient density for*adequate rendition. 


e 
the thoracic aneurysms? and of the pul- 


monary arteries;? namely, 60 milliamperes, 

23 to 3 sgconds, 30 inch target-film distance, 
Lys m grid, idlovalbace varied according 

~ to thickness, and with the spiral movement. 
‘The left anterior oblique position is used 
p, tor visualizing the ascending portion of the 
arch of the aorta. The laminagram is 
usually made at a level opposite the right 
anterior axillary line. The left lateral posi- 
tion Is used to record the descending portion 

of the arch of the aorta and the descending 
thoracic aorta. These laminagrams are 

e made at levels 2 to 4 cm. lateral to the 


e spinoue processes. In the examination of 


€ each patient conventional roentgeifograms 
are made first, and from a study of them it 
is possible to judge the positions and levels 


at which laminagrams would be most ad-* 


varfgageous. In this way we avoid taking a 
needless number of sectional roentgeno- 
grims. This is the proper sequence in the 


jb Nes 


use of sectional roentgenography in cardio- 
vascular examinations, because if the struc- 
tures in question are adequately demon- 
strated by routine methods, the use of body 
section roentgenography is not indicated. 
The following cases and illustrations will 
demonstrate these points and permit a dis- 
cussion of various lesions of the aorta that 


are of clinical interest. i 


ARTERIOSCLEROSIS OF THE AORTA 


The aorta in a healthy young adult is dif- 
ficult to visualize by either conventional or 
sectional roentgenography. The left an- 
terior roentgenogram in Figure 1,7 was 
made of a young,intern. The aorta in per- 
sons of this age is smaller, contains less 
calcium and fibrotic tissue, and therefore 
lacks the density of the aorta that is seen in 
older persons. Furthermore, the aortic arch 
Is more Acute and ' ‘bunched” together than 


is the wider arch of the mature adult. The: 
® 








a 
e me A 
secgiona entgenogram in Figure 1 B Ys an 


improvemeXt. The great vessels entering 
the neck an& the posterior portion of the 
aortic arch ae fairly clear, but the de- 
scending aort¥ s scarcely differentiated 
from the surrgfinding tissués. Thus in chil- 
dren and in young adults, sectional roent- 
genography is got of much advantage. 

It is in patients in the late forties, fifties, 
sixties, and beyond that age that sectional 
roentgenography Is of value in examination 
of theaorta. In these patients arteriosclerot- 
ic changes have developed to various de» 
®rees. Microscopic sections through the wall 
of*an arteriosclerotic aorta reveal that the 
intima 1s thickened and composed of dense, 
hyalinized connective tissue, in which 
acellular plaques and calcium deposits can 


*'be seen. These changes make the aortic 


wall thicker and of greater densitv as well 
as producing a lengthening of the aorta— 
all of which leads to better roentgeno- 
graphic* visualization. Examples of ad- 
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vanced arteriosclerosis are szen in Figures , 


2 and 3. If these illustrations note par- 
ticularly the size (diameter) of the aortas* 
and the superior clarity with which they 
are shown on the sectional rosntgenograms. 
Even in these advanced cases of artério- 
sclerosis the diameter of the aorta is only 
slightly enlarged over that of individuals in 
the late forties and «early fifties, Put it is 
greatly lengthened, and there is a marked 
spread in the distance between the ascend- 
ing and descending aortas. 


DISSECTING ANEURYSMS OF THE 
THORACIC AORTA 


An important but seldom recognized 
complication of advanced arteriosclerosis of 
the aorta is the development »f a dissecting 
aneurysm. An associated hypertension is 
the usual accompaniment in the formation 
of this complication. Shennan? in 1934 re- 
viewed the world literature and collected 
300 cases, but only 6 of these had been 


E 





. Fic. 2. Illustrates moderate arteriosclerosis of the aorta in a man, aged sixty. The aorta is Engthened, but 
only slightly enlarged in diameter. Blood pressure 140/85. Serology negative. 4. The conventional lefg'lat- 
eral view of the chest provides an unusually clear visualization of the aorta. B. The sectional roentgeno- 

. gram affords even better definition of th@aorta. Compare the aortic size in Figures 2 and 3 with thos@i 


Figures 4, 5 and 6. ó 
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[n advanced arteriosclerosis, as illustrated in these roentgenograms of a woman, aged seventy-nine, 


there is marked lengthening and increased tortuosity of the aorta without appreciable increase in the size 


of the diameter of the aorta. 


A. Conventional left lateral roentgenogram of the chest. B. Left lateral sec- 


"hal roentgenogram. Note the shadows of the great vessels leaving the aorta to enter the neck 8nd that 


_——s 


of the inferior vena cava. e 


" 
diagnosed before death. Since then excel- 
lent clinical studies have been published by 
McGeachy and Paullin,* Leary and Weiss,’ 
Rotting# Rufin, Castleman and White,’ 
and e" correct antemortem diagnosis is no 
longer a rarity. Part of the difficulty 


. diagnosis lay with the internists, who were 


|, 


not familiar with the symptoms of this com- 
plication, and part with the roentgenolo- 
gists, because they were unable to demon- 
strate the aertic change adequately. The 
attempt to establish this diagnosis in the 
following 3 cases was the stimulus for this 
paper. 

Cask 1. The patient was a physician, m: 


sixty-three, who first entered the hospital : 
September, 1940, seriously (EP ipm 





è @The roentgenogra p T 


a 
duri ing his conv alescence. 





age SIZ 
hypetsthenic habitus. Six months later while on 
a bysiness trip he was suddenly stricken with a 
seyre pain in the middle of the thoracic back. 


|». B. 84, 894 


of 


The aorta IS of aver- o 


The pain was constant, radiated to the scapulae 
and required large doses of morphine for relief. 
Coronary thrombosis was suspected but the 
electrocardiog: ram was negative. After three 
days of hospitalization he returned home. On 
the next day he again experienced this severe 
pain and was hospitalized and required morphin- 
ization to control the pain. The pulse, tem- 
perature, respiration, heart sounds and labora- 
tory examinations were all negative, including 
another electrocardiogram. The blood eressure 
was 170/102 and was equal in all extremities. 
A roentgenogram of the chest at this time 
showed a definite widening of the aortic shadow 
(Fig. 4B). A widening of this degree occurring 
in a short period of time together with a severe 
constant pain in the mid-thoracic back is the 
salient sign and symptom of a dissecting aneu- 
rysm. In the lateral view (Fig. 4C), the aortic 
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to establish the diagnosis. 


The lateral 


clear 





very marked increase in the width of the aortic 

arch pi a proxynal descending thoracic aorta 

with sufficient detail to establish the diagnosis" 
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bs- od 
Fic. 4. Case 1. Dissecting aneurysm of the arch and descending portion of the thoracic aorta in a physician, ‘ 
aged sixty. 4. Routine posteroanterior chest roentgenogram made on Septem ber 19, 194C, during his con- * 
valescence from a serious attack of bilateral pneumonia. The aortic shadow is slightly widenede but no e 
e more than is usually seen inga man of this age with a hypertfnsion of 170/102. B. Poste roanterior chest © 
Mp roentgenogram made on September 15, 1941, at the time the patient e expand a severe boring pain in | d 


the mid-thoracic back. This degree of widening of the aortic shadow occurring in a short period of time t 
should always suggest the possibility of a dissecting, aneurysm. C. Left lateral roentgenogcam of the chest ' 
. confirms a definite enlargement of the aortic arch and proximal descending aorta. D. Lef- lateral lamina- 
gram reveals more clearly, and therefore with greater certainty, the marked enlargement of the argNand 
descending aorta due to the dissecting aneurysm. The trachea and bifurcation are in the same plane and 
. are clearly shown. © i " 
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of a dissecting aneurysm with reasonable cer- 
tainty. His pain gradually subsided in the 
following three months and he has been able 
to return to his work. 
Case u. The second case was a housewife, 
aged sixty-nine, who was admitted to the hos- 
*pital on April 5, 1940, during an attack of in- 
e luenza$ After the acute symptoms subsided 
® she was carefully examined because of a history 
æf a persistent cough for the past year accom- 
‘panied by a dull pain in the left chest and back. 
The onset of these symptoms was sudden. 
Sing, then she had never felt well and her con- 
dition had been steadily growing worse. On 
ysical examination the blood pressure was 
184/108. A diastolic murmur was heard over 







Fic. 5. Case m. (Reproduced through the 
courtesy of the Southern Medical Journal.) 
Dissecting aneurysm of the proximal portion œ 

of the descending thoracic aorta in a house- 

wife, aged sixty-nine. 4. Posteroanterior r 
chest roentgenogram reveals a large, convex 
shadow projecting to the left of the descend- 

ing aorta. B. In the left lateral roentg@no- 

gram of the chest this mass is identifed asa — e 
huge enlargement of the proximal portion of * 

the descending thoracic aorta. Note the ad- 
vanced aortic arteriosclerosis as shown by 

the lengthened aorta and the many small 
calcific deposits in the walls of the aorta. C. 

The left lateral sectional roentgenograng 
demonstrates the dissecting aneurysm to 

great advantage and clearly portrays both 

sides of the aorta, to outline the aneurysm. 


the region of the aortic valve. Laboratory re- . 
ports were negative, including the strology. 
The electrocardiogram revealed evidence of a 
left axis deviation. The first roentgenogram of , 
the chest (Fig. 54) was made the day she  * 
entered the hospital A large, convex shadow 
was found in the region of the descending thorac- 
ic aorta. The appearance of this suggested the 
possibility of a megliastinal tumor. The heart 
was moderately enlarged to the left. In the 
left lateral roentgenogram (Fig. 5B) this shadow 
is seen to be the result of a huge enlargement of 
the aorta, and without doubt is a dissecting 
aneurysm. On the sectional roentgenogram 
(Fig. 5Cthe dissecting ageurysm is beautifully 
pictured, and we doubt if opacification could | 
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Fıc. 6. Case rir. Dissecting aneurysm involving the ascending portion and arch of the aortz in a male, aged 
fifty-two, with a hypertension of 160/90. 4. The posteroanterior roentgenogram of the chest waf made on ° 
June 1, 1933, at the time he had a severe attack of precordial pain that was considered -o be a coronary 
thrombosis. However, in the light of subsequent developments, it seems possible that this episode was the 
initial break in the intima with beginning dissection. This view is compatible with the dezree of widening, 
of the aortic shadow present at this time. B. This hest roentgenogram was made Septenzber 19, 1941, at 
the time of his second attack of severe pain in the chest and back. The great enlargement of the vs at 

C 


once suggests an aneurysm. C. The left lateral view is difficult and unsatisfactory to interpret, as the tail 
is poor, due to the large size of the patient. D. On the left lateral laminagram the huge en argement qf the 
aortic arch is well demonstrated, and diagnosis of a dissecting aneurysm is as certain as it is possible 
determine without autopsy confirmation. 
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° 
e Fic. 7. Gase 1v. ^ double, sacculated aneurysm in a male, aged sixty-three. 4. On the posteroanterior chest 
roentgenogram it is impossible to identify the sites of origin of the aneurysms and what segments of the 1 
aorta they invo ve. B. On the posteroanterior sectional roentgenogram the deposits of calcium in the walls . q 
@ of the ascending aorta and in the aneurysms are sufficiently well demonstrated to outline these structures. 
* The mouths to both aneurysms are visible, and, since they and the ascending aorta are both in the same 
plane, the aneurysms both arise from this portion ef the aorta. C and D. In the conventional left lateral 
rgfotgenogram both aneurysms overlie each other, and the details of each are obscured. Sectional roent- 
genography makes 1t possible to take a section through each aneurysm separately. C is through the large e 
aneurysms on tae left, and D is through the aneurysm on the right. Note the openjng of the aneurysm into 


the aorta. 
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demonstrate it to better advantage. We have 
* not been able to trace th& patient since she 
go 


left the hospital. 
Case 111. The third case was a male, aged 


BJ . - e 
fifty-two, store manager. His first chest roent- 


genogram was made in June, 1933, when he 
entered the hospital with hypertension and 
- . . , TS : 
symptoms of a coronBry thrombosis (fig. 04). 
€ 





Fic. 3. Case v. (Reproduced through the 
courtesy of the Southern Med.cal Journal.) 
sectional roentgenography was helpful in 
differentiating this mediastin:] mass from 
an aneurysm. This patient was a housewife» . € 
aged thirtygfive, who sustained a violent, 
crushing injury to the chest five years ago 
wth multiple fractures of the ‘IbsgShe had 
a constant pain in tke mid-tkoracic spine, 
which was negative for any fracture. The 
physical examination of the cardiovascular 
system and the serology were negate. A. 

This posteroanterior chest rcentgenogram 

was made during her convalescence and re- 
vealed for the first time an abaormal bulge 

on the left side of the aortic shadow. B. In ° 
the left anterior oblique view there appears ~, | 
to be a posterior mediastinal tumor that has ý 
displaced and narrowed the left main bron- ' 
chus. C. On the sectional roen-genogram it 

is possible to see that the outlines of the 

mass are continuous with those of the aorta 

and thus make a roentgen diagnosis of aneu- 

rysm. Exploratory operation confirmed the 

roentgen diagnosis. P 


. R ae e. , e 
Even ag that time he had a cefinite widening 


of the aortic shadow and it is possible that this — - / 
incident was the first break in the intima witlfe 

the beginning dissection that ultimately de-* 
veloped into an aneurysm. Ir 1940 he had a 
cerebral accident and developed an apl\sia 
from which he fully recovered. On September 
I 5, 1941, eight years after the arst chest roent? 
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enogram, he vas stricken with a severe pain 
in the lower thoracic and upper hfmbar spine. 
The pain radiated’ to the iert side or "rite abdo- 
men. He was slightly dyspneic, pale, anxious 
and covered with a cold sweat. The blood pres- 
sure ewas 160/90. The electrocardiogram was 
not even suggestive of a recent cardiac infarc- 
tion. The laberatory reports, including the 
serology, were all negative. A chest roentgeno- 
gram was made, and thé great increase in the 
aortic width at once suggested the diagnosis of 
a dissecting aneurysm (Fig. 65). The conven- 
tional lateral roentgenogram (Fig. 6C) is not 
particularly helpful. This patient is a big man, 
and the outlines of the aorta are indistinct. On 
the left lateral sectional roentgenogram (Fig. 
6D) the extreme enlargement of the aortic arch 
and descending portion of the aorta is very 
evident and the diagnosis of a dissecting aneu- 
rysm is as cerzain as is possible without an 
autopsy. This patient 15 still able to be up and 
around. 


These 3 cases bring out the fact that the 
roentgenographic examination is a most 
important factor in the diagnosis of dis- 
sec@hg thoracic aneurysms and that sec- 
tional roentgenography is a définite help. 

Sectional roentgenography can beeem- 
ploy ed with equal effectiveness in visualiz- 
ing sacculated thoracic aortic aneurysms. 
The following case of a double aneurysm 
illustrate very well the advantage offered 
by sectional roentgenography. 


o Case Iv. The patient was a male, aged sixty- 
three. He had complained of despaca and palpi- 
* tation for the past ten months. There was a 
marked systolic murmur over the aortic and 
pulmonic areas. The Wassermann reaction was 
4 plus and the blood pressure 140/72. In the 
posteroanterior conventional roentgenogram 


smaller aneurysm is not as prominent but ean 
be made oute Since both angurysms lie at the 
same deptit and’ opposite eacit otiler, It 18 0Dvi1- 
ous that on the conventional lateral roentgeno- 
gram their shadows will superimposed 
obscuring the details of ath By sectional 
roentgenography, however, a s&®®rate lateral 
film can be made of each aneurysm as shown 
in Figures 7C and 7D. The sectional examina» 
tion is not necessary to establish «he diagnosis 
in this case, but it does demonstrate another 
way in which sectional roentgenography ecan 
be used and which may be of value in the diag- 
nosis of other cases. 

e 

DIFFERENTIAL DIAGNOSIS BETWEEN œ 
ANEURYSMS AND MEDIASTINAL 
TUMORS 


Sectional roentgenography occasionally 
has been helpful in distinguishing between? œ 
aneurysms and mediastinal tumors. It is 
frequently possible to visualize a questione 
able mass with greater clarity on the sec- 
tional roentgenogram, and in this way * 
determine if its outlines are continuous with 
those of the aorta. If so, then it is in all 
probability an aneurysm as both are at the 
same level. The following case is an excel- 
lent example of this point, and even though 
it has been previously published,’ it seems 
worth repeating. 

Case v. The patient, a female, aged thirty-five, re- 
ceived a severe crushing injury to the chest in an 
automobile accident five years ago. At that time she 
complained of a severe pain in the mid-thoracic 
spine. Roentgenograms of the spine, the physical ex- 
amination, and the serology were negative. A chest 
roentgenogram revealed an abnormal bulge in the 
region of the distal part of the aortic arch Fig. 84). 
In the left anterior oblique view it appears to be a 
rounded mass causing pressure on the left main 


bronchus (Fig. 8B). The overlying and obscuring * J 
shadows are eliminated in the left anterior oblique 
laminagram (Fig. 8C)e and it is possible to see that 

the outlines of the mass are continuous with those 

of the aorta anteriorly and posteriorly, which identi- ‘ 
fies it as an aneurysm, and we believe it to be a trau- 
matic aneurysm. 


(Fig. 74) it is impossible to determine the di- 
vision or divisions of the aorta that are involved 
e by the aneurysms. A laminagram (Fig. 75) at 
e the level of the ascending aorta brings out the 
e fact that both aneurysms arise from théfascend- 
os aorta and are directly opposite each other. 
“An almost continuous deposit of calcium forms — € 
the outlines of these structures. By tracing the, kx `~ 
fi order of the aorta one can see the opening — In conclusion, the advantages and limita- 
fr larger aneurysm, the border of which is Ons of sectional roentgenography when ° 
oabily followed back to the mouth and across applied, to the study of, aortic arteriosclero- 
$ to the arch of the aorta. The mouth of the sis, dissecting aneurysms and saccular aneu AN 
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: TN. of the thoracic aorta can be sum- ence, provide the most satisfactory method 
e. a f e 
marized as follows:* " e of demonstrating these aneurysms. " d 


1. Body sectfor! roentgenography is a 
new method of examining the thoracic 
aorta that is ef definite value in the diag- 
nosis of arteriRtlerosis, of dissecting aneu- 
rysms ande@t sacculated aneurysms. The 
examination is simple, can be done by a 
technician, and is not uncomfortable or 
hazardous tb the patient. 

2. The laminagraph of Kieffer and Moore 
is well suited for taking sectional roent- 
genograms of the aorta because the un- 
evanted shadows are dispersed in every 
direction to provide a uniform background. 

3. Thé conventional, routine roentgeno- 
graphic examination should always be made 
first, as a study of these? roentgenograms 

e Will aid in determining the positions and 
* levels at which to make laminagrams. 

4. Sectional roentgenography of the 
aorta should not be used as a routine pro- 
cedure but as a special examination in 
selected cases. It is least applicable in chil- 
dren agd young adults and most effective 
gn older persons with arteriosclerosis. 

e 5. Emphasis is placed on the importance 
of recognizing the symptoms of dissecting 
aneurysms of the thoracic aorta so that 
suspected patients would be submitted to a 
complete roentgen studv including sec- 
tional roentgenography. 

6. Adequate roentgenographic visualiza- 
tion of thoracic dissecting aneurysms is the 
cardinal factor in establishing this fairly 
common but seldom recognized diagnosis. 

*Sectional roentgenograms, in our experi- 





7. Sáccular aneurysms can be visualized 
to the same advantage and cen occasionally 
be distinguished from mediastinal tumors 
when a continuous outline is demonstfated 
between the mass and the ao-ta. 
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HE theoretical basis of cardiokymog- with an initial rapid filling followed by a 
raphy, as well as the changes whichare stage of slower filling of variable character; 
noted to accompany structural cardiac when this diastolic pulsation is flattened, 
abnormalities, has been discussed in detail it is described as a plateau. In many cases 
in recent medical literature. It 1s our pur- 














tional type; namely, a multiple slit ky- E 
mograph with a grid width of 12 mm. and 
a slit wigth of 0.4 mm. The target film dis- af 
tance was 30 inches, with an exposure time Ge 
of 1.5 seconds. Posteroanterior exposures » 
ewere routinely employed. 

ø An introductory discussion of the normal 





LJ 
* pose to direct attention to the contribu-  ' am. ; EL 
tions roentgen kymography may offer in the bá db. 
evaluation of cardiac functional capacity - . 
in the presence of heart disease or extra- e mm ida. 
cardiac disorcers. ie Baa " ` 
The conclusions represent a study of a T $9 da. 
series of 1,000 cardiokymograms during — ^ F 
1940 and 1941. The indications for these ča g 
studies were structural and functional car- ki tae, 
diagsabnormalities, as well as diagnostic aid B . £28. 
in differentiating various e juxtacardiac ' EY n 
«masses. a E 
The spjfiratus employed was a conven- EB bn 
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Fic. 1. Normal male, aged twenty-seven. Frames 


” kymographic silhouette will be appropri- 3 to 7 on right show right auricular and ventricular 
$ ate (Fig. 1). pulsations; frames 8 to 12 show ascending aorta, 
In the analysis of cardiograms the ap- and vena cava. Frames 3 to 6 on left Show left 
pearance of the dé caniae pig" qu m pulsations; frame 7 shows left auricu- . 
i ; ; ; ar and ventricular pulsations; frames 8 to 12 de- 
ceives the primary and precise evaluation; pekte warts, . i 


the pulsations on the right, however, while 
. they are also of fundamental importance, itis replaced by a*peak due to a shortened 
e especially in a consideration of variations filling phase. This is followed by a sharp 
e in cardiac rhythm and function, cannot al- inward impulse representing a ventricular 
" «ways be analyzed with the same precision. systole. | i 
, The reason for this will be discussed in the The aortic pulsations are in opposite 
text. e phase to that of the left ventricle; namely, ` 
Jong the lower left border may bgjseem-—the outward thrusts represent systole, and 
tfe characteristic pulsations of fhe left ‘the, troughs obviously represent the dias- 
entricle. The diastolic period ig’ biphasic toli phases. These expansions and recoil 
{| VA 
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e» of 16. 2. 4. Male, aged fifty-two. Hypertensive; ar- 
teriosclerotic; pulse 140+. Roentgen kymogram 
of left ventricle reveals rapid and low amplitude 

e pulsations. B, roentgen kymogram of same patient 
one week later after digitalization shows normal 

" amplitude in frames 4 to 7. Pulsations almost 

obscured in frames 2 and 3 due to m yocardial in- 


farction. 
è 


eof the thoracic aorta are evident in Figure 
P. There is a perceptible lag between ven- 
tricular pulsations and aortic impulses. 
Sinee each frame represents the same time 
interval, the time relationship between the 

, varjous chambers may be compared by 
measuring the position of the impulses of 
the corresponding frame. The pulmonary 
artery pulsations, similar in character to the 
aorta, though not as vigorous or sharply 
peaked, may be visualized in the upper 
frames, The pulsations of the left auricular 
appendage are characteristically barely 
perceptible. 

l i Progressing from below upward along the 
right border, the right ventricular contrac- 
tions may be seen; they are similar in char- 
acter to those of the left ventricle. In the 

e region of the right aurile, two tvpes of 
pulsations are evident. There is a trans- 
mitted wave of a ventricular character 
which is dominant, as well as an inde- 
pendent auricular impulse. The latter may 
be seen as a low amplitude rhythmic wave. 
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It is often difficult to determine the charac- »p- 


ter of these waves in the presence of marked 
pulmopary congestion. Along the upper 
portion of the right border, the contours 
represent the combined efect of the su. 
perior vena cava as well as the pulsations 
of the aorta. 

Besides*evaluating the character and the 
time relationship of the various pulsations, 
it Is important to cénsider their amplitude. 
[n a characteristic ventricular wave this 
may be done by measurirg the distance 
between the peak and the trough. While it 
is true that such measurements are related 
mainly to the horizontal component of mo- 
tion, they are nevertheless of significance. 
With the above described technique, the 
amplitude of normal ven-ricular curves 
varies from 4 to 8 mm.; for such measure- 
ments, frames 3, 4, § and 6 on the left are 
most reliable. The lower two frames, while 
they show pulsations, are not as valid 
guides; their amplitude is usually de- 
pressed. This is probably due to the domi- 
nance of the vertical and -otary .compo- 
nents over the horizontal. The pulsations 
in these lower frames may be completely 
oblerated by minimal pericargiag effusion. 
The presence or abs@ice of such a complica- 
tion should be determined in analyzing the 
amplitude of corresponding frames of both 
sides. ° 

Cardiac physiologic and functional ca. 
pacity may be indicated ky mographically 


. . e 
by a consideration of rate and rhy thm as ec 


d 


well as the intensity of the pulsatile phe- ` 


nomena. 

Tachycardia is evidenced »y an increase 
in the number of pulsations in each frame. 
In sinus tachycardia, the auricles and ven- 
tricles exhibit equal, regular and frequent 
pulsations (Fig. 2, 4). 

In the presence of a totally irregular ven-' 
tricular rhythm, there is noted Verying * 
amplitudes of the left ventricular pulsations 
in a single frame. This is apparently related 
to a shortening and, hence, inequality of" 
the diastolic phases. In auricular fibrilla- . 
tion, the ventricles exhibi- these *Dhe- 
nomena, usually at a rate of between 60 ahd 
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Fic. 3. 4. Male, aged fifty-seven. Pulse 88, irregular in rate; presystolic murmurs at apex; blood pressure 
148/90; electrocardiogram, auricular fibrillation. Roentgen kymogram shows on left pulsationseæf irregu- e 


lar amplitude in frames of ventricle. On right, frames 2 to 10 show the 


pulsations of right ventricle and a 


file fring right auricle. B, magnified view of frames 2 to 6 of right side. 


e 
100 per minute, while the auricular waves 
along the ræht cardiac border appear as an 
irregular, poorly tefined, serrated pattern 
(Fig. 3, Æ and B). Frequent ventricular ex- 
trasystolgs may give a similar ventricular 
pattern; the extrasystole appears as a wave 
of reduced amplitude. The auricular pulsa- 

. tions on the right, however, are well de- 

ø fined. 

9 (Cardiac functional capacity may, too, be 
properly indicated. Typically, there 1s 
noted in cardiac failure a reduction in ven- 
tricular amplitude. From a normal level 
between 4 and 8 mm., the amplitude de- 
clines below 4 mm. It is true that this does 

. not truly represent the vertical or rotary 

. phenomena. However, in the presence of 

cardiac hypertrophy or dilatation, «he am- 


'.» plitude of pulsation may be reduced with- 
á 


* out any gross reduction in cardiac output. 

Nevertheless, there is still found a close cor-, 
* relation between cardiac failure and the 
arked reduction in amplitude in the ven- 
icular pulsations. Here, there is often 





noted a similar variation in aortic ampli? 
LI 
tude. 
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Fic. 4. 4. Male, aged fifty-eight. Clinical diagnosis: 
myxedema. Pulse 68; basal metabolic rate —28 
per cent. B, same patient after thyroid therapy. 
Pulse 104; basal metabolic rate —6 per cent. Com- 
pare the amplitude and rate of left ventricular e 
pulsatgons in thestwo illugtrations. 
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N In the presence of cardiac 


® ~ . . 
e Ze tern of a single muscular unit, the kymo- 


, ` 
failure, the ad- 
nvinistration of digitalis produces recog- 
nizable kymographic changès. There is 
noted a gradual reduction in cardiac rate. 
The ventricular pulsations increase in am- 
plitude until they may ręach a normal or 
higher level, while the diastolic phase may 
become prolonged (Fig. 2, Æ and B). These 
changes have been found to occur cgnsist- 
ently in a series of cases studied kymo- 
graphically before and after digitalization. 
Fellowing the treatment of beriberi and 
myxedema, similar kymographic changes 
are observed (Fig. 4, 4 and B). $ 
In conclusion, it is felt that cardioky- 
mography is of value in considering cardiac 
physiologic and functional capacity. It is 
further evident that thaugh the wave re- 
corded in a single frame is usually the pat- 


graph does not record the vertical and ro- I 
" 


tary phegomena in any precise fashien. 
Moreever, cardiac size and tone is an ig- 


fluencing factor upon the oulsatile-carcttac—— 


amplitude. 

Nevertheless, it is felt that if one ig con- 
scious of the limitations referred to above, 
cardiokymography can contribute much in- 
formation of clinical value. 


SUMMARY 


1. Attention is directed to the value of 
roentgen kymographic stucy as an index of 
cardiac rhythm and functional capacity. 


2. It is a simple and precise record of e 


heart function in cardiac or extracardiac 
disorders. 

3. Its value in prognosticating the re- 
sponse to therapeusis is emphasized. 


~ 


, 


ECT Y, 


arse end . ° 


VoL. s1, No. ? [| | hd 


N 


| P 


ANGIOCARDIOGRAPHIC ANALYSIS OF IHE CARDIAÉ 


By A. GRISHMAN,* M. L. 


SUSSMAN, 


* CONFIGURATION IN, RHEUMATIC MITRAL, DISEASE 


and M. F. STEINBERG 


From the Departments of Radiology and Electrocardiography, Mount Sinai Hospital 
e NEW YORK, NEW YORK e 9 


HE cardiac configuration in rheumatic 

mitr al stenosis ordinarily is sufficiently 
distinctive in the contentional roentgeno- 
gram to suggest the diagnosis of the lesion. 
However, analysis of the cardiac contours, 


especially the left, has been the subject of 


considerable discussion. In the past, studies 
have been based on postmortem material. 
Correlation with the gross anatomical to- 
pography has been made ordinarily, al- 
though some investigators have made 
roentgen studies after chamber opacifica- 
tion in the intact cadaver. 

As a result of these studies, there is a 
difference of opinion regarding the analvsis 
of the segment of the left cardiac contour 
situated between the aortic knob and the 
left tricle. Part of the confusion is due 
undoubtedly to the lack of yniformity in 
nomenclature. In the present discussion the 
term “pelneonic conus” is used to designate 
that portion cf tmerifht ventricle immedi- 
ately below the pulmonary valve, i. e., the 
outflow tract. Although this is the accepted 
standard terminologv, the term has been 
applied to the base of the pulmonary ar- 
which we regard as the pulmonary 


“ø sinus. Furthermore, atrium and auricle will 


P 


* mortem studies, 


be used for those structures which some- 
times are referred to as auricle and auricu- 
lar appendage respectively. 

Ip the mitral configuration, the midcle 
segment of the left cardiac contour mav be 
divided into two arcs. The upper arc, im- 
, mediately caudad to the aortic knob, repre- 
' sents the main pulmonary arterv or its left 
* branth. All authors agree with thi inter- 
pretation. Which structure forms the lower 
*arc, however, has been a controversial issue. 
* Grosdel! concluded, on the basis of post-, 
that, in mitral stenosis, 
T is formed by the left atrium solely. 
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Assmann! suggested, on the basis of similar 
studies, that the left auricle father than the 
atrium was the component. Both agreed 
that only in advanced cases does the pul- 
monic conus contribute to the formatidh of 
this arc. Holzman,* Zdansky, Uhlen- 
Bruck,’ and Teschendorf™ concur with this 
interpretation. 

An opposing interpretation is advanced 
by Roesler,? Laubry et al. and Dressler.’ 
These authors, also on the basis of post- 
mortem studies, 


arc of the mid left cardiac contour. They 

emphasize that, with rare exceptions, tht 

left atrium and auricle do not appear on 
- a) * . e 

the left border. This concept is accepted by 

some American cardiologists and roentgen- 

ologists? who attribute any prominence of 


the middle left segment to enlargement of 


the pulmonic conus. Indeed this was ap- 
proximately the interpretation accepted by 
one of the present authors.? On the other 
hand, Robb and Steinberg,? who first em- 
ployed angiocardiography in the stud\ of 
rheumatic heart disease, disagreed with 
this interpretation. 


conclude that in mitral 
stenosis the pulmonic conus forms the lowere 


Since postmortem studies led to such e 


divergent conclusions, it was evident that 


studies made during life would be desirable., 


Angiocardiography was therefore employed 
in 28 cases, using the multiple roentgen ex- 
posure technique.!^:* Diodrast 7o per cent 
(Winthrop) was injected rapidly intrave- 
nouslv as described by Robb and Stein- 
berg.’ The examinations were preceded in 
each case by complete clinical, electrocardi- 
ographic and phohocardiographic, as well as 
conventional roentgen studies. Our conclu- 
sions are based upon a correlation of these 


findings. 
The cases were selected both from the 
^ d e 
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Fic. 1. Case 10. Mitral stenosis. Angiocardiography. Roentgenogram on the left shows cpacification of the 
-æ © left auricle, left ventricle and aorta. Roentgenogram on the right shows right auricle, -ight ventricle and 


> pulmonary arteries. 
e. : . 
In-patient and out-patient departments SO CONFIGURATION OF THE HEART IN 
ə that the group might include all stages of THE NORMAL ADULT 
mitral disease. The cases therefore include Angiocardiography has confirmed the 


examples of mitral insufficiency and steno- usual concept of the formation of eM car- 
e sis, with and without involvement of other diac contou? except as regards the middle 
valves and with varying degrees of atrial left segment. This segment, in the postero- 
enlargement. anterior position, ie dgfined as ‘extending 
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Fic. 2. Case 10. Angiocardiography made in the right anterior oblique position. Roentgencgram on the left* 
i « . > . e 
shows right auricle, right ventricle and pulmonary artery. \ 
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Fic. 3. Case 10. Mitral stenosis. Conventional posteroanterior roentgenogram and ° 
composite diagram of the findings illustrated in Figure 1. 
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d Fic. 4. Case 10. Mitral stenosis. Conventional right anterior oblique position with 
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barium in the esophagus and composite diagram derived from Figure 2. " 
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eephalad from a point about which “‘see- 
shw'" motion takes place (point 4G" of 
Vaquez and Breet) to the junction of the 
contour with the aortic shadow. This has 
been described in the past as being formed 
by the left aurfcle (in some cases), pulmonic 
conus and pulmonary artery in this order 
passing cephalad. Angiocardiography has 
clearly showh that the pulmonary valve is 
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Fic. 6, 


situated well within the cardiac shadow. 
Hence, the pulmonic conus cannot possibly 
reach the cardiac contour. In fact, the mid- 
dle segment has been found to be composed 
of the pulmonic artery with more or less 
of the left auricle cauda@d and sometimes by 
the edge of the main left pulmonary artery 
cephalad. Occasionally the pulmonary sinus 
produces a separate curve at the base of the 
pulmonary artery. 

Our investigations confirmed the obser- 
vation that the right cardiac border is made 
up of the right atrium in the normal indi- 
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Case 13. Mitral stenosis. Giant left auricle. Conventional posteroanterior roentgenogram on the le 
Composite diagram on the right obtained from angiocardiography. 
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vidual. It is difficult to place the position 
of the right ventricle precisely, becaese 
only the cavity is opacified. However, the 
width of the ventricular muscle can be esti- 
matedand added. This usually falls well with- 
in the shadow of the opacified right atsium. 
In the left oblique position, the usual 
analysis of the contours has been found 
correct. In this position also, „the right 


a 


` 


border is composed of th2 right atrium. 
Where the border of the atrium joins the 
auricle a small notch may be seen. It is 
worthy of special note that the aortic valve 
and at least one inch of the ascending aorta 
are hidden in the cardiac shadow. The 
usual analysis of the right oblique,configu., 
ratior is also confirmed, except again that 


the pulmonic conus does not enter the lefeg r 


contour. The middle left segment in this 
position 1s composed of the pulmonarv ar- 
tery until the patient is turned into a 
marked oblique position. 
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Fic. 6. Case 19. Mitral stenosis and insufficiency. Conventional posteroanterior e 
roentgenogram with contour analysis obtained by angiocardiography. 
& e 
MITRAL STENOSIS cases are particularly suited to angiocar- 
Ele@@ cases with a typical mitral con- diographic study because the altered dy- 
figuration were studied (Cases f-11). These namics in mitral stenosis results in stasis In. e 
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| Fic. 7. Case 26. Predominant aortic insufficiency. Conventional posteroanterior i 
roentgenogram with contour analysis obtained by angiocardiography. i 
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(iin Cinal a | First Attack | Recurrence ibas 
, Name | Sex| Age) Rheumatic | Rheumatic! ; Clinical Symptoms and Findings & * 
No. Diagnosis : Failure : 
| Fever Fever ° 
— "-— e ———————— T 
1 | Mitral stenosis; | A.C. | F | 20 | Norheumatic None None | Moderate dyspnea or effort. Occasional cough 1 
mitral insuffi®i- ° history. His- with blood-streaked sputum. Murrfur dis- ° 
ency tory of fre- covered at age of 10. 3lood pressure 110/80 
quent colds | . 
— uM | 
á 2 | Mitralsteeosis; | G.H. | F | 39 Chorea at 13 | Rheumatic At age | Duodenal ulcer. No cardiac symptoms. Blood 
mitral insuffici- yr. feverat17 of36 yr. | pressure 116/60 ` 
ency ° yr. 
— —— RR. REN —  AA——————S- 
e | Mitral stenosis | P.B. | F | 35 12 yr. None 24 and | Well up to 3 yr. ago foowed by onset of auricu- 
and insufficiency; 35 yr. | lar fibrillation. Marked right heart failure with 
tricuspid insuffi- pulsating liver. Blood pressure 1 12/7 A 
ciency a 
: | m I 
e 4 | Mitral stenosis | B.P. | F |40 14 yr 32 vr. At Palpitation on slight effort. Slight pretibial & 
" afd insufficiency present | edema. Liver and lungs negative. Blood pres- 9 
sure 130/95 ' 
——— E RE — (———————EM 
t | Mitral stenosis | S.G. M | 16 8 yr. I6 yr Atage | Arthralgia and swelliag of joints, epistaxis. 
and insufficiency; 16 yr. |ofi16 yr. | Liver 2-3 cm. below costal margin. Systolic 
a aortic insuffici- thrill over apex. Blood >ressure 112/52 
' LI ency 
e © | Mitral stenosis | D.I. M | 14 12 yr I4 yr. Sore throat, epistaxis, slight cough. Precordial 
and insufficiency; pain. Blood pressure co/zo. Bilateral pleural 
aortic stenosis effusion which disappeared following diodrast 
E and insufficiency . 
7 | Mitral stenosis | S.C. F | 39 IO yr None 32up | Increased dyspnea on ezertion. Pregzessive left 
eind insufficiency to pres- | and right heart failure. Marked epatic en- 
ent lrgement. Venous dis-ention. Systolic thrill 
» over apex. Blood pressure 104/68 ] 
e ——— — | ——— MÀ ge - 
8 | Mitral stenosis | K.C. | F | 30 3 yr II yr. None | Murmur cese tr 8 Pears. Asymp- 
and insufficiency; tomatic at p 
. aortic insuffici- 
ency E 
— a ee — — —— J eee 
i Mitral stenosis | T.V. | M | 1g Frequent colds | 18 yr. None | Murmur of mitral stenosis disSvered at age of 
and insufficiency; as child r5. Diastolic thrill at Erb’s area. Pulmonary 
aortic insuffici- infiltration of undeterm ned etiology. Asymp- 
ency j tomatic. Blood pressure 130/50 
——|———,| T M $ 
‘ 10 | Mitral stenosis | I.L. M | 36 16 yr None None | Symptoms due to duodenal ulcer. No cardiaw 
and insufficiency symptoms. Presystolic thrill at apex ` ° 
——— Á oO ee ‘ 
° 11 | Mitral stenosis | J.C. M | 13 9 yr. 13 yr 13 yr. | Otitis media at 12. This recurred with rheu- 
and insufficiency; matic fever at present admission. Develop- 
aortic stenosis ment of dyspnea. Sub:cute bacterial] endo- 
and insufficiency carditis (Streptococcus vi-idans) briefly before 
o discharge. Blood pressure 104/30 
. ne |———— —————— | ————————————————— mp 
12 | Mitral stenosis | A.M. | F | 56 32 yr None None | Sharp pain in left axilla zggravated by breath- 
and insufficiency ing for 2 mo. Moderate dyspnea on exertion.e " 
Blood pressure 120/60 
— SH" a} m aL. LL. ® e 
13 | Mitral stenosis | S.C. M | 16 Il yr 1S yr 1€ and | Heart failure for past 14 ~-r. Liver 6 cm. below 
. and insufficiency e 16 yr. | costal margin. Systolic thrill at apex. Marked f 
precordial bulge. Blood psessure 104/70 e ^ 
—  —  — — i 
14 | Mitral stenosis | S.P. M | 25 I5 yr None None | Patient had palpitation and dyspnea on exer- 
and insufficiency " | tion for the first time one year ago 4 







































































Regular sinus rhythm. P waves wide and notched. QRS high and 
notched. RT1 slightly depressed. T1 diphasic. Tracing suggests 
auricular enlargement with enlargement of both ventricles. No 


digitali 





Auricular fibrillation. Right axis deviation. Small R4. RT2,3 de- 
pressed. T1 low. T3 d: phasic. Tracing suggests enlargement of the 
right ventricle. Patieat received digitalis 
é. — — —— S. ———————————— À——————— 
Auricular fibrillation. Frequent premature ventricusar beat. 
Right axis deviation. QRS high =0.11 sec. RT 1,2 depressed. T2,3 
igverted. Tracing suggests enlarged right ventricle. Digitalis given 







"Auricular fibrillation. Tendency to right axis deviation. QRS 
gp sec. RT1,2,3 slightly depressed. Tı diphasic. T2,3 in- 
verted, Tracing suggests enlarged right ventricle. Digitalis given 
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Prolonged systolic and diastolic murmurs over Erp's point, 
apex and aortic area. Opening click of mitral valve over apex 





Prolonged systolic and diastolic murmur over 5th intercostal 
space to the left parasternaBy. Opening click of mitral valve 





Systolic and prolonged diastolic murmur over apex. Opening 
click mitral valve e 





Systolic murmur and opening click of mitral valve at the apex 
followed by short diastolic murmur 
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TABLE I * 
- = Ss M 
* R e e. 
® À j ° ; jj " "uM A. 
; Electrocardiogram Phonocardiogram 
. 
Regular sinus rhythm, tendency to right axis deviation. P waves Systolic murmur over apex of low amplitude. Diastolic murmur 
notchedgind prominent. RT2,3 slightly depressed, T3 diphasic. over apex with presystolic accentuation. 8pening click of mitral 
Tracing suggests right auricular and right ventricular enlarge- valve 
ment. No digitalis e 
Regular sinus rhythm, P waves wide and notched, RT2,3 slightly Systolic and diastolic murmur over apex with occasional pre- , 
depressed, T3 diphasic. Tracing suggests auricular enlargement systolic Accentuation. Opening click of mitral valve 
e. 
Auricular fibrillation. Tendency to right axis deviation. Small Early systolic murmur and diastolic murmur over the apex 
Q2,3. RT 1,2,3 slightly cepressed. T2 diphasic, T3 inverted. Trac- which starts after opening click of mitral valve. Murmurs are 
ings suggest right ventricular enlargement. Digitalis had been of very high frequency and moderate amplitude. On ausculta- 
given tion murmur had a musical character. Liver and venous pulses 
suggest presence of tricuspid insufficiency 
Auricular fibrillation with slow ventricular rate. QRS slurred. Faint systolic and prolonged diastolic murmurs best heard ie 
* Digitalis had been given the left parasternal area in the sth intercostal spa&. Opening 
click of mitral valve over apex 
Regular sinus rhythm. PR interval 0.24 seconds. P waves wide Faint systolic and prolormed diastolic murmurs best heard to 
and notched. Tracing suggests auricular enlargement and impair- the left parasternally. Opening click of mitral valve 
ment of conduction system 
Regular sinus rhythm. Tracing within normal variation Systolic and prolonged diastolic murmurs over the apex. 
Systolic and early decrescendo diastolic murmur over Erb’s 
and aortic areas 
e 
Regular sinys rhythm. Right axis deviation. P waves wide anc Systolic and prolonged diastolic murmur over apex with 
notched mall Q2,3. AT 1,2,4 slightly depressed. T2,3,4 diphasic. presystolic accentuation. Occasional opening click qf mitral 
Tracing suggests auricular and right ventricujar enlargement valve 
^ ll 
Regular sinussrhy R interval o.22 second. P waves wide Split first and second sounds at the base. Systolic and diastolic 
and notched. QRS high. ^3. T2 diphasic, T3 inverted. murmurs at apex with presystolic accentuation. Early diastolic 
Enlargement of auricies and both ventricles. of high amplitude and frequency at Erb's and aortic arease 
Marked sinus hythmia and bradycardia. P waves wide and Early systolic and diastolic murmur at apex with presystolic 
notched. QRS high. Tracing suggests combined mitral and aortic accentuation. Opening click of mitral valve. Diastoli® of 
disease. No digitalis decrescendo type at Erb’s and aortic areas 
o - . . . . . . . . . * . 
Regular sinus rhythm. Peculiar axis deviation. P waves wide and Systolic murmur of low amplitude and diastolic of median 
notched suggesting auricular enlargement amplitude over apex with presystolic accentuation, Occasional 
Ld opening click mitral valve 
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] First Atgack |R | ? j 
JE € lirst Atgack ecurrence| 
Case Clinical © le., MS. | Heart d wt e 
Name | Sex| Age) Rheumatic | Rheumatic) ,. ^ Clinical Symptoms and Findings 
No. Diagnosis : [^ | Failure ? . 
Fever Fever å 

15 | Mitral stenosis | T.W. | F | 19 ? 18 yr. 12 and | Innumerable admissions for heart failure for 
and insufficieney; I8 yr. | past 6 yr. Now admitted with marked grthop- 
aortic insuffici- ' nea. Left recurrent parabysis. Marked hepatic 
ency; tricuspid e enlargement 
insufficiency 

16 | Mitral insuffici- | E.T. | M | 17 | Chorea & age None None | Asymptomagic. Blood pressure 138/82 
ency e | of 16 | 

| | 

1? | Mitral insuffici- | B.G. | M 13 ? None None | Asymptomatic. Murmur discovered acciden- 
ciency tally 

18 | Mitral stenosis | J.A. M | 15 | Chorea 2 mo. P None | None | Chorea for 2 mo. No hstory of epistaxis or 
and insufficiency | ago | Joint pains 

. . . * g ji | | j - - * 

19 | Mitral insufici- | H.R. | M | 16 | 14 yr None None | Asymptomatic e 
ency 

20 | Mitral insuffici- | F.L M |17 ? 14 yr None None | Otitis media, upper resp ratory infection and 
ency inflammation of symphysis pubis at age of 14. 

Now asymptomatic 

21 Mitral insuffici- | S.H. | M | 17 ? None None | Frequent headaches. Occasional pain in right 

ency | wrist, No cardiac symptoms 
e. = | . — a a 

22 | Aortic insuffici- | B.Z. M | 44 8 yr None None | Valvular lesion discovered at age of 18. Sub- 
ency; subacute acute bacterial endoca-ditis (Streptococcus 
bacterial endo- | viridans) for 3 mo. 
carditis | 

23 Mitral stenosis | J.B. M | 22 | p II yr. 18 yr.; Bi tient incapacitated for almost 3 vr. Marked 
and insufficiency; 22 yr. systolic thrust in chest, r eck and head. Liver 

à aortic insuffici- | d $ cm. below costal margin. No rales. Blood . 
ency | | | pressure 190/0? e 

24 | Aortic stenosis | A.L. M | 30 ? | None None | Epistaxis, dizziness. Otherwise asymptomatic 
and insufficiency; on rest and phenobarb-al. Blood pressure 
mitral stenosis | | 104/62. Symptoms sugge: ted neurocirculatory 
and insufficiency | asthenia *. 

— e EDGE, vn = S TTC — —. ——— OH — 

25 Aortic stenosis | F.L. B. | $e f None First | Onset of auricular fibrillaion 1 yr. ago. Fever 
and insufficiency; attack | for 3 wk. 
mitral stenosis | Dow 25 

" - 8 | | Y a e 
and insufficiency | | | 1 ago ceps E^ 
' . | | 7 . ` . 

26 Aortic stenosis | Q.O. M | 2r None soyr.; | Murmur discovered 5 yr. ago. For 6 mo. in- & 
and insufficiency; $5 yr. | creasing dyspnea with 5octural paroxysms. 
mitral stenosis | | | Marked pulmonary edema. Enlarged liver 

. - e | ; < 
| and Insufficiency | | 
| | 
— — -N eee =< pa ere as = - — $$$ o—____ 

27 Mitral stenosis | F.M. | M | 48 | Arthritis at 31 : )7 yr Engorged neck veins. Signs of right and left 
and insufficiency; | | yr. 45 yr heart failure. Blood pressure 130/80. Venous 
tricuspid insufh- | pressure 8 cm. Saccharinetime 33 sec. 
ciency; encapsu- e. | | " 
lated pericarditis | 

—— : Shes == z = = — rex "s $9 
28 Mitral stenosis | M.B. | M | »; | ? | None Nene | Pleurisy with effusion a- 15 when murmur 
and insufficiency; e | | was discovered. Normal activity until 3 yr. p 
| tricuspid insuffi- | | ago. Progressive dyspnea »or past 6 mo. Palpas 
ciency | | | tion, edema, pulsating liver, systolic thrill at 
e. 
| | | apex 
ee = ee i — —4 
the left atrium with prolonged and intensi- the posteroanterior view, into an uppêr and 
hed opacification. The middle segment of lower arc except in one case. The cephalad 
the left cardiac border could be divided, in arc was produced either by the main pÑ- 
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Electrocardiogram 


c ——  —— — — ———— 


Regular sinus rhythm. PR interval 0.30 sec., suggesting impair- 
ment conduction system. RT2,3 slightly depressed 


—— —  — M À—— M —— M — —— 


e . . . 
Wenckebach's periods. First degree heart block after atropine. 
PR =0.30 sec. Otherwise within normal variation. Tracing sug- 
gests impairment of conduction system 


o —— —— MM — M M — —— ——— 


Regular sinus rhythm. Peculiar axis deviation. Otherwise within 
normal limits 





e 
Phonocardiograrfi 





Systolic and prediastolic murmur at apex with opening click. 
Decrescendo early diastolic murmur ovgr Erb’s area. Pulse 
tracing suggests tricuspid®insufficiency 





Early systolic murmur “bruit de cannon" whenever PR is short * 





Systolic murmur at apex. Maximum in mid systole © 











Regular sinus rhythm. Peculiar axis deviation, Otherwise within 
normal limits 





€ Regular sinus rhythm. No abnormality 


————— — —— — M —— M M ————— 


Regular sinus rhythm. P waves notched. QRS low in lead I. 
Within normal limits 


a —————— ———— 


Regular sinus rhythm. P waves notched. Within normal limits 


——— M ———— HH ——— — ———— 


Regular sinus rhythm. Left axis deviation. QRS 0.10 sec. RT2 
slightly depressed 


Regular sinus rhythm. Peculiar axis deviation, PR=o.26 sec. P 

waves very wide and notched. QRS =0.11 set, Tr isoelectric. 

Tracing suggests auricular enlargement with myocardial damage. 
* * . . €. 








Systolic murmur at apex. Maximum in mid systole e 











Regular sinus rhythm. PeculiaPaxis deviation. QRS high. RT2,3 
slightly depressed. T2 diphasic. T3 semi-inverted. Tracing sug- 
gests combined right and left ventricular enlargement. No digi- 
talis e 


e —————— 


Auricular fibrillation. QRS high. RT1,3 slightly depressed. T1,3 





diphasic. Tracing suggests combined right and left ventricular 
enlargement. Digitalis given 


O 


g Regular sinus rhythm. Left axis deviation. P waves wide and 


notched. QRS slurred, wide and notched. RT1,2 slightly de- 
pressed. T1,2 diphasic. Tracing suggests auricular and left ven- 
tricular enlargement and myocardial damage. Patient received 


digitalis 


——X  ————— 
Auricular fibrillation. Right axis deviation. Small Q2,3. QRS 
notched. T2 low. T3 inverted. Tracing suggests enlarge right ven- 
tricle with myocardial damage. Patient received digitalis 


m mReceao eS ee M 
Regular Sinus rhythm. Marked right axis deviation. BR =o.25 
Q, sec. P waves wide and notched. Tracing suggests aurciular and 


= 


right ventricular enlargement 





Syetolic murmur at apex of low amplitude. Opening click of 
mitral valve * 








Systolic murmur at apex of low amplitude. Physiological third 
heart sound present 





Early systolic murmur at apex. Physiological auricular and 
third heart sound present 








e 
Systolic murmur at the apex. Early diastolic murmur of high 


frequency. Maximum over Erb’s point 
E 


E —— ——— 


Systolic and prolonged diastolic murmur of high anfplitude 
over apex, Erb's and aortic areas. Right carotid pulse tracing e 


showed anacrotic notch and vibrations in systolic portion " 


ee 


First sound split. Systolic and diastolic maximum over the 
. T . 
aortic areas 


LS le 


Systolic and prolonged diastolic murmur at apex. Systolic and 
early diastolic of decrescendo type at Erb’s area 


O 


Systolic and diastolic murmurs at the apex. Systolic of very 
high amplitude at the aortic area. Pulse tracing over carotid 
artery showed a low rise, systolic vibration and steepness 


indicative of aortic stenosis and insufficiency © 


L aaalllt 


Heart sounds distant. Faint systolic murmur over apex. Pulsa- 
tions of liver synchronous with arterial pulsation 


ee 


Systolic and early diastolic murmur at the apex with opening 
click of mitral valve. Sysiplic and early diastolic murmur in 
tricuspid areas. Pulse tracing suggests tricuspid insufficiency 





monat y artery or by the left branch or both. 
The caudad arc was formed by the left 
ricle. In one case (Case 7) the entire 


ES 


.— 





middle segment was made up of the main 
pulmonary artery alone. The pulmonic co- 


e t owe 
nus was always found well within the car- 
à 


HER. i 


4271, 

> e " 
giac silhouette. In no instance did it 
centribute to the formation of the left 
cardiac bordem The left atium ine every 
case formed the upper part of the right 
border. 

The obliqueeviews revealed that the en- 
larged left atrium displaces an elongated 
pulmonary artery anteriorly and cephalad 
producing the anterior bowing of, these 
structures, The pulmonic conus and oc- 
casionally the entire right ventricle were 
displaced anteriorly. In this way also is 
explained the prominent anterior convexity 
of the mid left contour as it is visualized*in 
the conventional right oblique position. In 
Sur cases, the pulmonary artery did not 
seem to be significantly dilated. Angiocar- 
diography has established that the right 
ventricle does not enter into the cardiac con- 
tour. Certainly the prominence of the mid- 
dle segment is not due to right ventricular 
enlargement primarily, but, as has been 
indicated, to left atrial enlargement with 
displacement and elongation of the pul- 
monary artery. The size of the right ven- 
tricle,*therefore, cannot be estimated from 
the conventional roentgen examination. For 
purposes of comparison with the typical 
mitral configuration, the following groups 
alsb were studied: 

Giant Left Atrium. Four cases of giant 
left atrium were examined (Cases 12-15). 
These presented no essential differences 
from the typical mitral configuration. In 
one Instance, the giant left atrium extended 
far beyond the right atrium and formed the 
entire right border of the cardiac silhouette. 
In another instance, enlargement of the 
left atrium proceeded to the left rather than 
to the right and formed almost the entire 
left cardiac border. 

Mitral Insufficiency. Six cases were stud- 
ied in which the predominant lesion was 
mitral insufficiency (Cases 16-21). The car- 
diac configuration revealfd a poorly defined 
small middle segment on the left border. 
The component parts, however, were the 
same as in typical mitral configuration. 
With a single exception, the left atrium 


showed insignificant enlargement. m 
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Aortic Configuration. There were 5 cases 
of combined mitral and aortic disease whech 
presemted a typical aortic configuration 
(Cases 22-26). The middle segment of the 
left border was small and formed by the 
pulmonary artery or the left pulmonary 
artery or both. Below this, -he left auricle 
occasionally approached the contour. In 
some instances, the enlarged left atrium 
participated in thé formaticn of the right 
cardiac border. 

Tricuspid Configuration. Two cases of 
triosteal disease (Cases 27-28) were stud- 
ied. In both, the right ventricle was enor- 
mous but in neither did the pulmonic conus 


approach the cardiac border The left mid- $ 


dle segment was formed here, as in the 
other cases, by the pulmonzry artery and 
mainly by the left auricle. 


CONCLUSIONS 


Angiocardiography has permitted an 
analysis of the formation of the cardiac 
contour during life. The method has béen 
applied to the analysis of tae mitral con- 
figuration. The enlarged left atrium, which 
is a constanf finding in mitra disease, is the 
most important factor in th to 
this configuration. S a considerable 
portion of the right cardiac contour. In ad- 
dition, the left auricle forms the lower arc 
of the middle left cardiac contour. The up- 
per or cephalad arc is formed by the pul- 
monary artery or the left pulmonary artery 
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or both. The pulmonary artery is elongated, ' 


and displaced anteriorly and cephalad by the * 


left atrium and usually is nct significantly 
dilated. The right ventricle does not enter 
into the cardiac contour. Its size is not pro- 
portional to the prominence of the middle 
left segment which is, in fact, produced in- 


directly by the left atrium, displacing the 


pulmonary artery. The pulmonic conus is 


always found well within the cardiac sil." 


houette and does not contribute to a , 


formation of the left cardiac »order. ° 
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By LOUIS *NATHANSON, Mau. Misc. (Meda, am? PHILIP MORGENSTEEN, WD e | 
From the 1) partment of Radiology, Sea L ie Hos itat E : 
e STATER ISLAND. NEW YORK e 
° » . 
endi rud d has taught us that which presented cavitation or what simu 
“chronic pulmonary infiltrative lesions lated cavitation, particularly of the upper 
einvolving the upper lobes are predomi- lobes, and which on biopsy or a@topsy 
nantly tuberculous? and that when cavita- proved to be nonttuberculous. The ma 
tion 1s present the diagnosis of tuberculosis — jorit v of these patients were referred to Sea 
is tlmost certain. [n a hospital devoted View Hospital trom other metropolitan 
hospitals, with the diagnos s of tubercu F} 
losis made clinically, roentgenographically, 
and in one instance apparently by a posi 
tive sputum examination. . 


The follow Ing cases illustrate some ot the 
pulmonary lesions which mas present cavi 
tation of the lung fields roentzenographical 


=- 


Iv, thus simulating tuberculesis: 
REPORT OF CASES 


CASE 1: C. Ps white male, dered htt, SE WET, 


J 


with a twenty vear history of hard coal mining 
and seven vears’ work with © tack hammer. 
Patient had a transient attack of astħma in 
(924, about Which very. few details could dy 
T 





cheiged., HH. Was apparently w: 















W hen he Cel tered Kings Cy Rpital Te 


cause of cough, expectomtfion ot black sputum, 





and dyspnea. Diagnosis on roentgen examina 


iG. X. Case ie inthracosilicosis. Ext nsive infiltra ion wu chroni pulmonars fa berculosis; ] 
tion bilaterally, with a lune Srremdlag covies ‘usp sputum was negative. He was discharged 
below the left clavicle. A large cavity is also visible December, 1936, but had a hemoptysis in July, 
in the right mid lung field. Yutopsy diagnosis: Ig37, and was readmitted to Kings Counts 
i anthracosilicosis with cavitation C“phthisis Hospital. En lett the hospital üTler SIX weeks ° 
negra ). No evidence of tuberculosis was Roun. avast advice. E 


, ` 
Patient was admitted to Sea View Hospital " 


e almost exclusively to the care of tuberculo on August 17, 1937, because of left chest pain 


SIS, one would expect these criteria tO be ana INCcreas ng dyspnea. Phs «M al RST VEC 
even more positive. Yet in an analysis of showed a chronically ill white male, markedly 

* 2008 autopsles at Sea View Hospital, on dyspneic, with slight cvanosis of the nail beds, 
patients with cay itary lesions in the lungs, — barrel-shaped chest, diminished breath sounds 
involving all lobes, Autrbach! has found throughout the chest with occasonal moistráles, — « 
approximately 1.3. per cent with non. 1? the lett Interscapular region. 


<< Eos Roengvenogram reveale 
tuberculous CAVITIES. since this percencaese P in d ds T 


jäi holds true at Sea View Hospital, npe conglomerate Infiltration with cavitation in the 
è Mick dung Nels on both scd ENS |I here Wes Dy] 
, much greater in non-tuberculous OP or MEC. a arin win Hal ewm rhe it. 
hospital AUTOPSY material, e upper lobe, just heal pate the clavicle. Ext nive 
Itis the purpose of this paper toillustrate, emphysema was seen at both bases, wigh ir 
roentgenographically, lesions of the lung regularity of the cusps of the dzphragm caused Y 
\ á EEE A N A EE the t Seat Seve 
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by adhesions. The trachea was deviated to the 

right side (Fig. 1). 

‘he sputum and gastric examinations were 
persistently negative for tubercle bacilli and 
fufigi. The sputum often contained black parti- 
cles ànd was occasionally blood tinged. Patient 
expectorated about 2 ounces daily. 

The hospital course was gradually retrogres- 
sive, with increasing dyspnea and marked 
wheezMg. Patient died on December 6, 1937, 
apparently of respiratory °failure. 

Autopsy. The lungs showed anthracosilicosis 
of all lobes and multiple areas of cavitation in- 





Fic. 2. 


Case 11. Lung cyst. 
visible in yght lower lung field. B, lateral view of right lung, following instillation 
visible in posterior portion of right upper lobe. Numerous bronchiectatic cavities are seen below the gyst. 
Lipiodol does not enter the cyst. 


volving the right upper, right lower, left upper 
9 + rys " = 
"nd left lower lobes. There was no evidence of 
tuberculosis. 


Comment. Schwartz and Auerbach* men- 
tion the fact that when, on the roentgeno- 
cram, cavitation is seen in a patient with a 
history of exposure to silica dust, there 1s 
a tendency to automatically make a diag- 
‘nosis of silicotuberculosis rather than sili- 
cosis. «This should never be done unless the 
sputum is positive for tubercle bacilli. 
“X-ray cavities in silicosis may be produced 
y emphysematous blebs, lung abscesses or 
necrosis of silicotic areas." g 

Cafe n. A. P., a female, aged forty-one, 
Pyerto Rican, who was in comparatively good 


e 
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A, giant cyst in upper half of right lung field. Numerous smaller cavities are 


health until 1937, when she began to complain 
of cough, chills, fever, expectoration, anti 
weight loss. She gave a history of having had in- 
fluenza in 1921 and frequent upper respiratory 
infections since then. 

Patient entered Bellevue Hospital the latter t 
part of 1939, anda a diagnosi of tuberculosis 
was made. She was placed on conservative 
therapy and was transferred to Sea View Hospi- 
tal on September 3, 1940. e à 

Admission roentgenogram at,Sea View 
Hospital showed an enormous cyst in the upper 
half of the right lung, and numerous small cysts 


of lipiodol. Huge cyst is 


distributed throughout the remaining lower half 
of the lung. The right lung was shrunken and œ 
the right dome of the diaphragm was markedly 
elevated. The left lung showed no infiltration or 
consolidation and there was no evidence of any 
cavitation in the left lung (Fig. 2). 

Examinations of the sputum for tubercle 
bacilli and fungi were persistently negative. . 
Temperature ranged irregularly from 98? to 
102° F. 

Bronchographic examination showed multi- 
ple bronchiectatic cavities in the right lower 
and middle lobes. The lipiodol did not, however, 
enter the large cyst in the right upper lobe. 
The bronchi on the left side were normal. 
Bronchoscopy on December 4, 1949, showed a 
stenotic right main bronchus, and there was a 
soft, compressible mass, apparently rising from 





Fic. 3. Case mr. Actinomycesis. Bilateral patchy 
type of infiltration with several highlights suggest- 
ing cavitation. Sputum positive for actinom yces, 
negative for tubercle bacilli. 


"the right wall of the carina, occupying the right 
middle lobe bronchus. Purulent secretions were 
seen coming from the stenotic opening. Re- 
moval of the mass was considered inadvisable. 
" A right pneumonectomy was performed on 
[uly 8, 1941. The opinion of the pathologist 
(Dr. Auerbach), after examination of the lung 
removed at operation, was that the large cyst 
in fhe right upper lobe was bronchiectatic in 
origin rather than congenital. The final diag- 
nos, therefore, was cystic bronchiectasis. 


Comment. The thin wall, devoid of sur- 
rounding inflammatory reaction, in addi- 
tion to the negative sputum, is important 
in the diagnosis of a lung cyst. Lung cysts 
may contain a small amount of basal 
exudate. The orifice of the communication 
with the bronchus is often so small that 
lipiodol cannot be introduced into the 
cavity.® 

e 

Case 1m. L. D., white male, aged fifty-one, 
with a past history of exposure to silica dust as a 
coal miner for a period of about fifteen months. 
He had pneumonia on the right side in 1928 and 
on the left side in 1934. Pain developed in the 
left chest in July, 1938. He was admitted to 
Coney Island Hospital in October, 1938, where 
a diagnosis of bilateral pulmonary tuberculosis 
was made. ° e 


he 
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Patient was transferred to Sea View Hospital, 


where roentgen examination showed an exuga- * 


tive prpductive type of infiltration in the upper 
half of both lung fields, wi-h several small 
highlights suggestive of cavitation (Fig. 3). Al- 
though the patient expectorated a box of spu- 
tum daily, no tubercle bacilli were ever found. 

Bronchascopy on October 26, 1938, was nega- 
tive except for some reddening of the orifice of 
the right upper lobe bronchus. Smearsfof the 
bronchial secretions were negative for tubercle 
bacilli and fungi. Another bronchoscopy was 
done on March 1, 1939, at which time actino- 
myces were found in the secretions of the right 
upper lobe. 

A chest wall abscess developed on March 3o, 


1939, and the aspirated pus was positive for e 
t. 1 . e 
actinomyces. The mass gradually disappeared. 


In June, 1939, the patient's condition became 
rapidly worse. His temperature began to spike 
daily, he became progressively more dyspneic, 
and died on June 25, 1939. 

Autopsy. Examination at cutopsy showed 
multiple actinomycotic abscesses of the lung, 
involving the left upper lobe, left lower lobe, 
and right lower lobe. There was also a small 
tuberculous excavation of the rght upper lobe. 


Comment.eDetection of fungi in the spu- 


tum is the only decisive method of diag- . 
nosis. Sante? speaks of riffs of the 


disease: "One, peribPonchiel infiltrations 
clustering about the bronch of the hilum 
region and lower lobes; the other, forming 
large confluent granulating masses which 
ultimately break down, forming large ab- 


scess, or which extend to involve the pleural . 


cavity, producing empyema.” P 

Case 1v.* M. F., colored laborer, aged fifty- 
three, who was apparently well until May, 1939, 
when he noted increasing weakness, malaise, 
anorexia, weight loss and pain in the left thest 
radiating to the back. This was followed in a 
few weeks by a hemoptysis of t,coo cc. of bright 
red blood. The patient entered a city hospital, 


in June, 1939, where a roentgen examination of " 


the chegt revealed the presence of an extensive 
area of increased density in the left mid lung 
field, and a large cavity with a fluid level, meas: 


uring about 5 cm. in diameter, present in the’ 


` 


infiltrated zone (Fig. 4, .4 and B). One sputumN 
N 


* This case was originally reported in fall by Dr. Harry L. 
Katz, in the Quarterly Bulletin of Sea View Hospital 1940, 6, 
79791. 
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examination was reported positive for tubercle 
bagilli. In view of this, the diagnosis of pulmo- 
nary tuberculosis was made and pneumoghorax 
was instituted on the left in July, 1939. The 
sputum continued to be blood streaked for 


On November 15, 1939, patient was tran% 
ferred to Sea View Hospital for further therapy. 
Physical exansnation at that, time showec a 
well developed but poorly nourished colered 
male. There was a lag in tae left hemithcrax, 
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je IV, Aortic aneurysm invading , 
the lung. 4, tuberculos s diagnosed on 
basis of large cavity with fluid level off 
the hilum and one posi-ive sputum re- e ` 
port. B, lateral view shcwing large fluid 
level in cavity. Arrows indicate fluid 
` level. C, large round dersity visible just 
E off the left hilum. Suspected aneurysm 
, of aorta. No cavity visible in either lung 
at this time. 
* 
e 
* . ' = . 
several weeks, but repeated sputum examima- percussion note was impaired, and there vere 
“tions wêre negative at that time for tubercle diminished breath sounds in the left chesz in 
& bacilli. Roentgenograms following the fnstitu- the upper half, antegiorly nd posteriorly. Car- 
tion of pneumothorax revealed a visible mass in diac examination was essentially negetive. 

Nie left mid lung field, with moderate collapse Sputum was negative for tubercle bacilli and ` 
þf the lung. The Wassermann reaction was e other laboratory findings were essentially aega- 

f positive. Past history was non-contributory. tive. | 
He denied a luetic primary or secondary lesion, A roentgenogram of the chest on November " 
and he had never received antiluetic therapy. 17, 1939,,'evealed a rounded density, extemding 4 
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laterally on the left side, fused with the shadow Case v. J. M., a white male, aged sixty, 
e. : ; 3 ` š re à * 
of the descending portion of the arch of the with a two months history of weakness, weight 
A : "ess e : z 
aorta, suggesting a localized æneurysn (Fig. loss, and cough productive cf blood-streaked 
4, C). A roentgenogram of the spine showed sputum. A roentgenogram of the chest showed a , 
no evidence of vertebral erosion. Bronchogram large cavity with basal fluid level in the feft 
e 


did not reveal narrowing or constriction of the 
‘eft main bronclfus by the aeeurysm. 
The patient received weekly pneumothorax 
refills of 100 to 150 cc. of air. On December ii, 
«1939, and agatn on December 13, 1939,4he had 
hemoptysesof about 500 cc. of bright red blood. 
The sputum continued to be blood streaked for 
a eonsiderable period of time and on January 


24, 1940, he suffered a fatal hemoptysis of 


about 1,500 cc. of bright red blood. $ 


e Autopsy. It was found that there was a sac- 


gular aneurysm of the descending thoracic aorta 
which had invaded the left lower lobe and pro- 
duced a large cavity, 5.5 cm. in diameter. There 
was no tuberculous involvement of either lung. 


Comment. This case illustrates the danger 

of diagnosing pulmonary tuberculosis on a 
*single positive sputum. A lung which shows 
a large cavity and yields persistently nega- 
tive sputum after an initial positive should 
be suspected of disease other than tubercu- 


i losis. 





upper lobe (Fig. 5). The heart, trachea and - 


mediastinum were shifted to -he left, aed the 
left leaf of the diaphragm wss displaced up- 
wards. Sputum examination was hegatye for 
tubercle bacilli. 

Lipiodol studies showed obstruction of the 
left main bronchus. A biopsy obtained after 
bronchoscopy showed the preseace of a broncho- 
genic adenocarcinoma of the lung. l 


Comment. In this case, -he age of the 
patient, the brief duration of thesymptoms, 
and the marked retraction of the heart and 
mediastinum with elevaticn of the dia- 
phragm, serve to put us on guard against 
a diagnosis of tuberculosis. A chronic 
fibroid phthisis might give the same roent- 
genologic findings, but careful history 
would usually reveal a longer duration of 
symptoms than two months. Lipiodol fre- 
quently fails to enter caverr ous neoplasms 
because the bronchus leading thereto is 
blocked by secretion, slough, pus or granu- 





Fic. 5. Case v. Cavernous neoplasm. A, large cavity irfleft upper lobe, secondary to bronchcgenic carcinoma. 


Heart and mediastinum 


are shifted to the left. B, bronchogram. 


of bronchial obstruction by carcinoma. Cavity with fluid level is seen in left upper ung field. Right 


bronchial tree is normal. . š 


\ 


Lipiodol is seen to stor abruptly gt site Ù 


\ 
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lation tissue, but the same is true of tuber- 

cious or abscess cavities. The negative 

wputum and the biopsy were conclusive in 
' making the diagnosis. 


= Case vi. A. T., Italian barber, aged fifty-six. 
T ilness began in June, 1939, with a cough 
aNd expectoration which rapidly became pro- 
fused foul. One month prior to onset, patien- 
had seWeral of his badly infected teeth extracted. 
A pain in the right upper chest was the firs- 
symptom noted. He was admitted to Green- 
point Hospital on June 17, 1940, with a chronic 
cough and profuse, foul sputum. A diagnosis of 
pulmonary abscess was made. Several bronchos- 
copies revealed pus from the right upper lobe. 
, No tubercle bacilli were found in the sputum or 
* gastric examinations. 

Patient was transferred to Sea View Hospita 
on October 2, 1939. His general condition was 
fairly good. He expectorated 23 cups of fou. 
sputum daily, which was negative for tubercu- 
losis but positive for streptococci, staphylococci, 
aerobes, anaerobes, fusiform bacilli, and spi- 
rochetes. A roentgenogram revealed a chronic 
lung abscess of the right upper lobe with à 
severe degree of surrounding bronchiectasis 
(Fig. 6). Bronchoscopy revealed thick, foul pus 
coming from the right upper lobe orifice. A 


Sa was done and the absees: 
drained, 1 one siage. A specimen of necrotic 
material was negative tor neoplastic tissue. 
Patient made an uneventful postoperative 
recovery. Sgutum became scant and the odor 
disappeared. He gained 34 pounds in six months. 
The bronchocutaneous fistula slowly healed. A 
bronchogram on February 20, 1941, following 
e operation, showed residual bronchiectasis in 
the upper and mid lung fields on the right side. 


Pacers gana! esame: was good and he 


was discharged cn May 16, 1941. 


Cowment. Most lung abscesses are usually 
said to occur in the lower lobes. “The dif- 
ferentiation of a chronic lung abscess in an 
upper lobe from a tuberculous cavity may 

abe very difficult, especially insofar as lung 
abscess, originally of pyogenic origi, may 
invade or reactivate an old tuberculous 
Wcus and even produce a positive sputum” 
fSante). Repeated sputum examinations, 
y however, will prove decisive in differentia- 
. tion, Since a tuberculous cavity of any size 
will persistently show many tubercle bacilli 


4 





Fic. 6. Case vi. Lung abscess. Abscess cavity in mght 
upper lobe. Sputfm persistently negative for 


tubercle bacilli. Good result following su-gical , 


drainage of abscess. 


on plain smear, whereas a pyogenic abscesse 
invading an old focus wi | show only a rare 
bacillus in the concentrate. i 


Case vit. B. D., an Italian chauffeug, aged 


forty-five, transferred to Sea View Hospital ẹ 


from Kings County Hospital on July 28, 1041. 
Past history includes several bullet wounds 
from the World War in 1917, and operation 
for peritonsillar abscess in 1931. In March, 
1941, he developed cough, productive of foul 
sputum, fever, weight loss end weakness. There 
was no hemoptysis. He entered Kings Coanty 
Hospital, where sputum was persistently rega- 
tive for tubercle bacilli. Diagnosis was "lung 
abscess, right upper lobe." He had a moderate 
hemoptysis.in. hung, Loa. with streaking lasting, 
for several days. : 

Patient was transferred to Sea View Hosoital 
on July 28, 1941, where roentgen examinetion 
showed large abscess cavities in the right upper 
lobe (Fig. 7). The blood sedimentation rate was 
12¢ mm. in one hoer. Sputum was negative 
for tubercle bacilli, but contained fusi'orm 
bacilli, gram-negative bacilli and streptoccci. 
There were no Friedlander bacilli or fungi. 
Examination of the sputum for cancer cells was 
also negative. 

Bronchoscopy on January 14, 1942, shcwed 
copious foul purulent discharge from the rizht 
main bronchus. There was no evidence o: ob- 
struction en the brbnchial tree. Because o: the 
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: large size of the abscesses and their chronic 
charactér, it was the opinion of the surgical 
staff that pneumonotomy would 
lasting value to this patient and that lobectomy, 
therefore, should be done. However, he im- 
proved somewhat on conservative therapy with 
postural drainage, and roentgen examination 
showed considerable decrease in the 
the abscess cavities. Patient ran a low grade 
temperature, with occasional rise to 101? F. 
In March, 1942, he left the hospital against 
advice. 


Comment. In this case, there 1s no clear- 
cut etiology for the lung *abscess and it is 








not be of 


size of 
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Fic. 7. Case vii. Lung abscess. Z, two 
large abscesses are seen in right upper 
lobe. There is a congenital beny bridge 
formation between the fifth and sixth 
posterior tbs on the left. B, l: teral view 
showing the two abscess cavities with 
fluid levels in the posterior por 

right upper lobe. 
abscess cavity 
upper lobe. 
guishable 


Gw.tomógrzm of the 
formation in the right 
The appearance 5 indistin- 
from tuberculous cavigation. 


b 


possible that we may be cealing with a 
chronic Friedlander bacillus infection. In a 
recent study of chronic Friedlàndeg in- 
fections of the lungs, Solomon® found that 
the upper lobes were involved in 82 per cent 
of the cases and that lung abscess was the 


Tur. 
most frequent complication, occugring in, 


60 pe» cent of the cases. It is trué that 
Friedlander bacilli were not found in the 


A. 


b 


sputum in this case, but this is not con 


clusive. Solomon has pointed out that in tha 
later stages of the disease, the organism is 
found mixed with or ov ergrown by sécond- 
ary invaders. 
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Case vur. M. H., a white male, aged sixty-two, 
w igh history of cough and frequent blpod streak- 
g for almost twenty-seven years. At the age 

è? of fourteen, in Austria, he had afternoon fever, 
s chills and frequent colds for a period of three 
| four months. He received no medical at- 
itioft. Following this, he was well until about 
when he was admitted to Bellevue Hospi- 
-ause of cough productive of blood- 
streaked sputum. There a fliagnosis of bronchi- 
ectasis was made. Sputum was negative for 
tubercle bacilli at that time and has been nega- 
tive to date. 







In June, 1941, patient had a hemoptysis of 


about 400 cc. He was admitted to Sea View 
Hospital on June 27, 1941. Roentgen examina- 
etion showed multiple areas of cavitation in the 
"left upper lobe ard considerable deviation of the 
trachea and heart towards the left, with tenting 


of the diaphragm and emphysema at the lett 
base. Repeated sputum and gastric exaraima- 
tions were negative for tuberele bacilli. Eron- 
chogram showed extensive saccular and cylin- 
drical bronchiectasis in the left upper lobe Fig. 

8). Patient was afebrile and symptom fre» ex- 
cept for some morifing cough. 


Comment. Sante speaks of £he ' 

cavity" type of bronchiectasis, most Te- 
quently encountered in the hilar region. 

“The traction of scar tissue on the bronehjal 
walls in diffuse fibrosis may be the etio- 
logical factor in the procuction of bromchi- 
ectatic cavities.” Clinically, a case of 
bronchiectasis involving the upper Jobes is 
indistinguishable from chronic pulmoaary 
tuberculosis. The physical signs, the pro- 





Fic. 8. Case vit. Bronchiectasis. 4, fibro- 
cavernous type of lesion in left upper 
lobe, indistinguishabl from tuberculosis. 
pe never positiv e for tubercle bacilli. 
B, bronchogram. "Posteroanterior view 
with patient lying on left side. Bronchi- 
ectatic cavities are well shown. C, 
bronchogram. Lateral view showing ex- 
tensive bronchiectasis of left upper lobe. 


isolated " 


oe 


E e" 
faise expectoration, the occasional hemopty- 
N sis are the same in both. “In distinguishing 
; these cases fram tuberculosis,” according 
to Wessler and Jaches,’ “the absolute limi- 
*/ | tation of the process to one lung is of the 
i~ | greatest imporsance. While fibroid tubercu- 
' | losis may be restricted to one lung, usually, 
if the case is of some duration the roentgen 
«examination *will disclose some infiltration 

iy in the opposite lung." 


e CONCLUSIONS 


Many pathological lung lesions will pro- 
duce cavitation and simulate a cavitatihg 
tuberculous process. We have presented a 

* — Series of cases from our material at Sea 
View Hospital illustrating some of these 
lesions. The majority of these patients were 

e referred to our institution with a diagnosis 

e of pulmonary tuberculosis, made clinically, 
roentgenographically and in one instance 

*by a single positive sputum. The following 
chronic lesions are illustrated: anthraco- 
silicosis, cystic disease of the lung, actino- 
mycosis, aortic aneurysm producing pul- 
monary necrosis, bronchogenic neoplasm 
with parenchymal necrosis, a lung abscess 

of the upper lobe, cavitation probably as a 

result of Friedländer’s bacillus infection of 
the lung, and a case of bronchiectatic 
cavitation of the upper lobe. 

Other lesions will produce cavitation in 
the lung, and Winn? has recently reported 
twelve cases of pulmonary cavitation as- 
e sociated with coccidioidal infection. Slowly 
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resolving nonspecific pneumonias may pre- 
sent areas of clearing that simulate caviga- 
tion and one may find cysts or bleb form 
tion in association with pneumonias ,in 
children which will suggest a tuberculous 
lesion. Occasionally a gumma may cayita 
centrally and simulate tuberculosis. 
We must conclude, as others have 
repeatedly before, that tie roe®@geno- 
graphic diagnosis ih itself is 10t conclusive, ; 
and that reports of series o^ this type are 
valuable in pointing out the possibility of 
other pulmonary lesions prcducing cavita- 
tion. 
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e may be attributed primarily to the rarity 


EMPHYSEMATOUS CHOLECYSTITIS' 


By C. A. STEVENSON? M.D. ^ ; 


MPHYSEMATOUS cholecystitis may 
be defined as an acute infection of the 
. e 

galWigdder characterized by gas production 
in theWallbladder lumen, walls, and peri- 
cholecystic tissues. Any virulent gas-pro- 
ducing organism may produce the disease 
when favorable local conditions exist. 

Infection of the liver and biliary tract 
produced by zas-forming organisms has 
been recognized in many instances by sur- 
égeons and pathologists, but the roentgeno- 
logic demonstration of this condition is 
quite rare. 

Hegner, in 1931, reported what appar- 
ently was the frst case in which it was pos- 
sible to make a preoperative diagnosis of 
this condition by means of roentgenogra- 
phy. In fact, Hegner's case is the only one 
of its kind in the literature of this countrv, 
while Walters and Snell mention a similar 
case reported bv Simon" in the,French lit- 
erature. Del Campo and Otero? of Uruguay 
have réperted a case of emphysematous 
cholecystitis which was proved to be due to 
B. welchii.|] Preoperative roentgenograms 
revealed gasein the biliary duct system, but 
a diagnosis of emphysematous cholecystitis 
was not made before surgical exploration. 
The infrequence of the roentgenographic 
diagnosis of emphysematous cholecystitis 


of the disease itself and secondarily to the 
general lack of appreciation of the value of 
roentgenography in acute cholecystitis. 
Ramey and Scott? have shown that in a 
series of 110 cases of acute cholecystitis 
seen at the Scott and White Clinic from 
4931 thgough 1940, roentgenographic ex- 
amination of the gallbladder region, evith- 


" out any contrast medium, was of some value 


Ne the diagnosis of 40 per cent of the cases. 
/ [n the cases reported by Hegner? and by 


/ + Now germed Clostridium perfringens, but will be referred tc 
e throughout this paper as B. welchii 


“~~ 


a 


TEMPLE, TEXAS 


Koch,’ organisme closely *esembling 2. 
welchii were demonstrated in material >b- 
tained from the acutely inflamed gallblad- 
ders. Andrews and Henry’, as Well as other 
investigators, have shown that Be welch: is 
frequently present in the bile and walls of 
both normal and diseased gallbladd2*s. 
Of the various microorganisms which have 
betn found in the gallblacder and its wells, 
B. welchii is the one most likely to produce, 
gas under anaerobic conditions. It*is not 
likely that Æ. coli can produce gas in the 
gallbladder walls because of the lack of air 


or oxygen in this locatior. 


Ramey and Scott, Walters and Srell, p 


and other authors, believe that the first 
step in the development of acute cholecysti- 
tis is the lodging of a stone in the cystic 
duct. Their conclusions are based on the 
fact that from 75 to 96 per cent of gall- 
bladders removed durirg the subsicing 
stages of acute cholecystitis will have stcnes , 
in the lumen while almost 50 per cent will 
show a stone firmly wedged in the cystic 
duct. The most probable sequence of 
events in the production cf emphysematous 
cholecystitis is: (2) lodging of a stone in the 
cystic duct; (4) resulting decrease in the 
local resistance of the gallbladder tissues 
allowing the avirulent B. welchii to become 
virulent; (c) increased dosage of the gas. 
bacilli in the bile and gallbladder wall; (4) 
production of gas in the gallbladder, em- 
physematous blebs in the loose areolar eon- 
nective tissue of the gallbladder wall, and 
extension of the infection to the peri- 
cholecystic tissues. * 

Emphysematous  chclecystitis — di fers 
from other acute infections of the galltlad- 
der in that the diSease cannot be specifi- 
cally identified by clinical examination but 
has a typical roentgenologic appearance. 
According to Walters and Snell, the disease 
terminates fatally as a rule. 


* From the Department of Radiology, Scott and White Clinic, Temple, Texas. y 
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Fic. 1. Case 1. Gas in the gallbladder lumen. Uni- 
form ring of gas in gallbladder wall and small! ir- 
regulas blebs just outside this ring of gas. 





Fic. 2. Case 1. This lateral view shows the gaseous 
nass to be in the anterior half of the abdomen. 
The shape of a large gallbladder is easily recog- 
nized. 


Three cases having roentgenologic find- 
ings similar to the case reported by Heg- 
ner are given here in brief. 

a 


REPORT OF CASES 


CASE 1. J. A., male, aged sixty-four, was ad- 
mitted to the University of Pennsylvania 
Hospital with a chief complaint of pain in the 
abdomen. The patient stated that he had known 
he had diabetes for the past fqurteen years. In 
regard to his present illness, the patient said 
that eight days prior to entry into the hospital 
he noted some epigastric discomfort. Two days 


after that he began to have a dull pain in the® 


right upper quadrant of his abdomen. The pain 
persisted, became more severe, and radiated 
to his right shoulder. On admission te the hos- 







pital it was evident that the patient, a well de- 
veloped man, was acutely ill. Moderate jaunéice 
of the sclera was discernible. A questiona 
mass was palpated in the right upper quadrant 
of the abdomen and there was moderate rigidity. 
of the abdominal wall in this region. 

Laboratory studies showed a leukocyte cov 
of 13,000 ewith 86 per cent po ymorphonug 
cells. Blood sugar analysis showed 190 fe. per a 
100 cc. The patient's temperature was 100.5°F. 

A clinical diagnosis of acvte cholecystitis, 
empyema of the gallbladde- and diabetes 
mellitus was made. Roentgenologic investiga- 
tion led to a diagnosis of emphysematous chole- 
cystitis. 

Figures 1, 2, 3, and 4 show the important 
findings. 

The patient was operated or, and as soon as 
the omentum was opened a considerable quan- 
tity of cloudy fluid poured ito the wound. 











hic. 3. Case 1. Patient erect. Note the intraluminal 
fluid level, gas above the fluid and gas in the gall-, 
bladder wall. ° 





° Vo 
Fic. 4. Case 1. The duodenum is compressed by * 


the large gallbladde-. 
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After aspiration of this fluid, a completely gan- 
gregious cert surrounded bysa zone cf 
s, was found. A cholecystostomy was per- 
formed, and a large number of stones were 
evacuated from the gallbladder. Cultures were 
ade of the peritoneal fluid only and showed 
obi and anaerobic streptococci, but no gas- 
pricing organisms were found. The patient 
made'"wn uneventful recovery and is now alive 
and well. " 


CasE 11. W. R 


a 


male, aged sixty-three, was 


admitted to a St. Louis hospital with a chief 


complaint of pain in the right side of the abdo- 
men. Two days prior to his admission to the 
hospital the patient began to have a persistent 
dull pain in the epigastrium. The pain increased 
*in sever ity and the next day it was localized in 
the right upper quadrant of the abdomen. 
Physical examination showed an elderly, obese 
man who was apparently acutely ill. No masses 
were palpable in the abdomen, but there was 
marked tenderness and rigidity in the right 
upper quadrant. 

The patient's temperature was 102?F. and 
a leukocyte count showed a total of 26,250. A 





í è 
* Fic. 5. Case rr. Gas in the gallbladder lumen, walls 
and pericholecystic tissues. 
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Emphysematous Cholecystitis |. , ° Ss 





Fic. 6. Case The gaseous outline of th® gall 
bladder wall is now lost. This ts interpreted as 
meaning rupture of the gallbladder. A gas-filled + 
loop of small bowel has surrounded the mass ir 
an attempt to wall off the infection. 


. 
clinical diagnosis of acute cholecystitis was 
made but because of the patient's age, obesity, 
and poor general condition, he was treated 
symptomatically. The patient improved slightly 
over a five day period and on the sixth day a 
roentgenogram of the gallbladder region, with- 
out any opaque medium, showed a large gall- 
bladder distended with gas, as is shown in 
Figure 5. Another roentgenogram matle two 
days later showed that the gaseous outline of 
the gallbladder was lost and in its place was an 
irregular collection of emphysematous blebs 





small intestine (Fig. 6). 

Fever and leukocytos:s continued and gradu- 
ally a large mass! became palpable in the right 
upper quadrant of the patient's abdomen. On 
the eleventh day of hospitalization the patient 


was operated on. As soon as the peritoneum 
was opened there was a definite hiss of escaping 
gas. Large quantities of green pus welled up 
into the wound and gbout 400 cc. were removed 
by suctiof. A completely gangrenous gall. 
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bladder was lifted out of the abdomen. There 
was a single stone, about 1.5 cm. in diameger, 
firmlydodged in the neck, and one wall of t 

gallbladder had perforated. Routine cultures of 


the peritoneal pus showed ao bacterial growth. 


No studies were done for possible anaerobi 3, 

organisms. ^ 
Except efor a mild brorchopneumonia, fhe 

patient made an uneventful recovery agff was « 


discharged from the hosprtal on the twenty- 
second postoperative day. He is now alive and 
well. 


Case ur. W. W., male, aged fifty-two, was 
admitted to the Scott anc White Clinic with 
a chief complaint of pain in the abdomen. For 
the preceding five years the patient had had oc-. 

casional attacks of anorexia, intolerance to* 
fried and greasy foods, and discomfort in the 
right upper part of the abdomen. Five days 
prior to admission to the c inic, the patient ex- 
perienced a sudden severe pain in the epigas- 
trium and right upper part of the abdomen. The 
pain persisted and soon nausea and vomiting 
developed. In spite of symptomatic treatment 
the patient steadily became worse. 

Physica] examination showed a well de- 

hic. 79 Case i. Note the similarity of this gas- veloped, slightly obese man who was apparently 
e filled gallbladder to those of Cases 1 and ir. — ill. & moderate icteric tint of the skin 
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i 18,000 n " 
16,000 . 
14,000 ` 
12,000 p 
! ° 10,000 
8,000 a 
Total White Blood Count 6,000 | ae 
P. TREATMEN 
DISCONT. 
* 
Sulfathiazole Concentration 
in Mg. per 100 c.c. of Blood ' 
i * 10,000 ff 
Perfringens Antiserum (1) | 
r | | e. 
X-ray Therapy (2) 
Day of Hospitalization 4|sje|z]e|eiopipanspahshenz1s[ejaojia2g324 y « 
e 
1 e | 
Fic. 8. Case irr. This graph shows the relationship between the medical treatment and the patient's \ 
empgrature and total white blood count. | 
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Fic. 10. Case 1m. Third day. Note large, emphy- 
sqmatous bleb superimposed on the gallbladder 










shadow. 
° 


@ 

s noticed and a tender mass about 10 cm. in 
met@r was pa. pable in the gallbladder region. 
yatient’s temperature was 100.§°F., and 
al leukocyte count was 13,000. 


A clinical diagnosis of acute cholecystitis 
was made, and a roentgenogram made on the 





Fic. 9. Case 111. Second day of hospitalization. Note 
increase of gas in gallbladder wall. 


day of admission to the clinic led to a diagnosis 
of emphysematous cholecystitis (Fig. 7). 

Recognizing the work of Kelly and Dowell‘ 
m the use of roentgen therapy for gas gangrene, 
ethe welleknown value of specific antiserum in 
gas gangrene, and the possibility of favorable 
action of sulfa-hiazole,^ a combination of all 
these therapeutic agents was used in the treat- 
rent of this patient. 


Fic. 11. Case irm. Fourth day. Slight decrease in 
amount of gas in gallbladder wall. 
' è 
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Fic. 12. Case 11. Definite decrease in amount of gas 
in the wall on the fifth day. 

é ^ 

Figure 8 is a composite graph showing*the 

relationship of the treatment to the patieny 

temperature and total leukocyte count.e 

Serial roentgenograms showed a definite for- — € 


relation Between the amount and exten the 
á di 
gas in and around the gallbladder to the pa- 


tient's general condftion (Fig. 9-16). 
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Fic. 14. Case ur. Eleventh day. Oecrease of gas in 


LE 
all areas. : 
After six days of this medical treatment the e 
patient improved markedly. A sudden rise 
" in temperature after this improvement was 
thought to be due to either a late serum reaction 
or excess sulfathiazole concentration in the . 
blood. The temperature promotly returned to 
norma] when the sulfathiazole was discontinued. 
The patient was dismissed from the hospitalon - 
the twenty-fourth day. 
"t 
a” EDEN E -R LN M ee / 
Fic. 13. Case rir. Eighth day. Marked decrease in 4 
the gas in the gallbladde- lumen. > 
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i Emphysematous Cholecystitis : 59 
* 


The patient has been seen recently and is now 

in excellent health. Roentgenographig examina- 

n of the gallbladder, after administratjon of 

e radiopaque dye, showed no evidence of 

`. concentration of the dye, no radiopaque stones 
and no abnormal gas shadows. Roentgenologic 


inXestifation of the stomach, duodenum, and 
colin showed no abnormal findings. . 


SUMMARY 
* 


Cases 1 and 11 were proved to be em- 
physematous cholecystitis but unfortu- 
nately no intensive effort to demonstrate B. 
welchii was made. Case 11 had identical 
roentgenologic findings but since the medi- 
cal treatment was successful, no proof was 
*obtained. 

All three cases showed gas in the gall- 
bladder, blebs in the wall, and collections of 
gas in the pericholecystic tissues. No gas 
was noted within the biliary duct system. 
These findings. are identical to. the. roent- 
genograms of the case reported by Hegner. 





Fic. 16. Case m1. Twentieth day. Three blebs. re- 
main. Patient was dismissed from the hospital e 
foar days after this roentgenogram was made. e 


There was no evidence of gas gangrene eB2- 
where in any of the four patients. The pres- 
ence of gas in the gallbladder lumen alone 

is not sufficient for the diagnosis of em- 
physematous cholecystitis for cases of biliary 
fistulae commonly show gas in the gal- . 
bladder either with or without gas in -he 
biliary duct system." 

[t is interesting to note that Htgner’s 
patient and the three patients described 
here were men, whose average age was 
sixty-three years in those operated en, 
while the patient receiving medical treat- 
ment alone was fifty-two years old. In tke 
cases surgically proved, no patient gave a 
history suggest|ng Previous gallbladder cis- 
ease while thet patient receiving medi-al 
treatment evidently had intermittent i-- 
tacks of cholecystitis for about five years. 





4 Fic. 1% Case ut. Sixteenth day. Only a few small Ihe previous idea that emphysemat us 
blebs remain. Patient clinically well at this time. cholecystitis is Invariably fatal is disputed — * 
yst j 
x 4 6 : . 
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60 * 


atf 
*by the fact that the three patients de- 
scribed here are now alive ang well. * 


P er I am greatly indebted to Dr. E. P. Pendergrass, 
, Professor of Radiology at the University of Penn- 
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ROENTGEN THERAPY FOR montaban CANCER* 


, By BERNARD PIERRE WIDMANN, M.D. 
From the Department of RaWiology of the Philadelphia General Hosp.tal ° 


. PHILADELPHIA, PENNSYLVANIA 


^ 


ORNTGEN therapy in bronchiogeniz 

- cancer is a universally accepted prc- 
cedute of treatment. The result is palliation 
and these benefits are widely acknowledged. 
There is considerable variance of opinion as 
to whether life is actually prolonged by ir- 
radiation. 

This investigation, therefore, has been 
an attempt to estimate the longevity cycle 
as well as correlate the factors of dosage 
‘which might be shown to have some relz- 
tionship to the more favorable results in a 
series of 167 cases of bronchiogenic cancer 
receiving irradiation. The longevity cycle 
of irradiated cases was compared with 
another series of 119 cases which received 
no treatment. These were all microscopt- 
cally proved cases. Autopsy confirmation 
was obtained in 53 per cent of the entire 
croup. The roentgenologic interpretation 
was approximately 65 per cent correct. 
Bronchoscopic examination was by far tke 
most important diagnostic procedure. 

A review of the literature indicates that 
the incidence of primary bronchiogenic 
cancer has eisen at an accelerating rate, 
being about 10 per cent of all cancers. This 
frequency is comparable to cancer of the 


„large intestine. The present knowledge of 


the nature and consequences, as well as 
statistical analyses of the incidence, patho- 
logic classifications and concomitant symp- 
toms, is discussed in detail in the splend:d 
monegraph by Simons, the symposium by 
Halpert and many other contributions, 
notably by Ochsner and DeBakey,” Jaffe,” 


' eDublin; Menne and Anderson,” ard 


Matz." Our own findings are essentially in 
accprd with these other studies. ° 
,ymph node biopsy was done in 7 cases. 


cenologic investigations for ¢keletal metas- 
tases were not done routinely, except in 
cases where there was a clinical suspicion 


of such involvement. There Were 11 cases * 


with metastasis to the spine. Rab ercsion 

wes relatively common as seen in roctine 

chest examinations in late cases. i 
The distribution of bronchiogenic cancer 


(180 cases) was as follows: in the right Ling, , 


main bronchus, 22 per cent; upper lobe, 27, 
per cent, and lower lobe 9 per cent? ir the 
left lung, main bronckus, 19 per cent; 
upper lobe 15 per eent, and lower lobe € per 


cent. Until the development of surgical , 
techniques, as well as experiences con- e 


clusively demonstrating a possible cura- 


bility by radical surgical removal, the* 


treatment of primary cancer of the lung 
has been regarded as a radiologic procedure. 
Unfortunately, the majority of the cases are 
acvanced and inoperable when a clirical, 
roentgenologic or bronchoscopic diagaosis, 
is made. There are, likewise, many pat ents 
who are already too il. for any kind of 
treatment when the diagnosis is made. It is 
obvious why it is so important to cor-inue 
on with irradiation procedures in the v*ist 
majority of cases, because the only alterna- 
tive would be to do nothing. 

The roentgenologic criteria of operability 
are not always accura-e, except for the 
circumscribed or peripherally locatec tu- 
mors. These types also coffer diagnostic dif- 
ficulties, particularly for bronchoseopic 
procedures. Our own experience with as- 
piration of tissue for microscopic study has 
been discouraging? The possibilities of 
metastatic cancer, cysts, neurofibroma, 
fibrosarcoma, hilar and mediastinal lymph 
node tuberculofis, aneurysm, empyeme and 
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Pjeural effusion revealed cancer cells in 19 lymphoblastonj,, as well as other patho- * 
instances. Lobectomy was done in 2 cases «logic entities must be considered. 
and surgical explorations in 3 cases. Roent- Explorations for diagnosis or surgical re- 
4 € 
r * Presented at the Forty-Third Annual Meeting, American Roentgena Ray Socigty, Chico? Ill., Sept. 14-18, 1942. M 
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emoval may be an ideal procedure but per- 
mission for such intervention is not always 
obtainable nof does the physical cohdition 


„~ lays permit such an approach. 


P 


Graham, Singer and Ballon? conclude 
that irradiati®n does now probong the lives 
of patients with cancer of the lung because 
the great majority of the tumors are radio- 

* resistant. " 

Overhott and Rumel'® studied the life 
expectancy of inoperable cases and found, 
oh the average, that the patients who re- 
ceived high voltage roentgen therapy liv ed 

e only two-thirds as long as untreated þa- 
etients. Overholt? believes faites 
“shortefs the life of patients with cancer of 
the lung. 

Portmann” believes that irradiation may 

e afford symptomatic relief but does not pro- 
e long life. Craver, on the basis of 178 cases, 
, Teports that radiation therapy not only 
* showed symptomatic relief but also pro- 
longed life. 

Alexander! feels that the only proper use 
of high voltage roentgen therapy is as a 
therapeutic test for possible lympho- 
. blastoma and for palliation in inoperable, 
malignant neoplasms. He believes? that the 
use of roentgen therapy for other purposes 
is useless and may even be dangerous, be- 
cause of the loss of valuable time, except 
for palliation in inoperable cases. 

Steiner? did not find that survival was 
notably prolonged by irradiation; 21 ir- 
radiated patients survived for an average 
of 11.9 months after the onset of symp- 
- toms, as compared to 10.§ months in 53 

control patients. 

Leddy and Moersch!’ reported 25 of 125 
patients alive one year or more after treat- 
ment; 3 were alive 119, 127 and 146 months 
respectively after stafting treatment. Of 
125 untreated patients none survived 
longer than one year. Since ps patients who 
were treated lived from onefto twelve years, 
the absolute value of roenfgen therapy as 
a palliative measure fof bronchiogenie 
cancer was regarded as self evident. Leddy 
and Moersch regard som of these results 
as so-called cures. 






Tenzel found that the survival period 
of irradiated patients was on an avemg 
five months longer than that of patien 
not so treated. The average duration ofeli! 


from the onset of symptoms to death'for e 
the irradiated patients was fifteen naonths, . ° 
and for those not given irraciation only ten 

months. Twice as many irradiated as*non- z 


irradiated patients survived more than one 
year. 

Goldman’? reported data on 11 patients 
with epidermoid carcinoma in which the 
duration of life was two years or more. Two 
of these were irradiated and were still alive 
84 and 244 months after onset of symptoms 
but lived only 24 and 4 months respectively» 
after the diagnosis was established. js 
patients lived 28, 30, 53, 61, 75, 98, 1 
151 and 168 months without any kind “ot 
treatment. Of these g patients, 2 did not 
E a month after the diagnosis was made; 

2 lived one month; 1 lived three je aeger e 
1 lived four menths and three lived 7, 1 
and 12 months respectively. 

Itis a problem to decide when the malig- 
nant process actually started. The manifold . 
variety of symptoms of cough, pain, . 
dyspnea, etc., the unusually lons duration 
of years in ina Instances Dy comparison 
with the very short duration of days or 
weeks in other cases creates a»situation of 
considerable confusion and uncertainty 
when evaluating the life cycle of a bronchio- 
genic cancer. Results are poor because of. 
the advanced stage of the disease at which . 
a correct diagnosis is made 13 the majority  2- 
of cases. 


It is important and interesting to point a " 


out that many cases were clinically and 7 


roentgenologically regardec as primary 
cancer of the lungs, and found at autopsy to 
be Hodgkin's disease, Iymphosarcomae . 
neurofibroma, tuberculosis and particularly. 
metastatic cancer (Table 1). The bn 
tumors of Pancoast are considered heré to 
be of bronchiogenic character 

There is no uniformity of opinion as to 
the histopathologic classificetions of bron- . 
chiogenic cancer. The confvsion seéms to * 
arise in. proportion to the degree of ana- 
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plasia. The microscopic report was "'carci- TABLE I 


poma in 37 per cent of the cases; syuamous 


‘ell carcinoma in 28 per cent; adeno@arci- 
mwna in 24 per cent of cases; 11 per cent 
of the group were the so-called basal or re- 
serve «ell, round cell, spindle or oat- 
shaped cell tvpes. à 

Steiner studied the microscopic effects 


| of roentgen therapy on primary cancer of 


, 


p- 


the lung, and in 21 cases irradiation of the 
tumor with doses up to 5,000 r did not de- 
stroy the cancer as judged by microscopic 
standards. 

Difficulties of diagnosis exist even with 
the aid of bronchoscopy and comparative 
'roentgenograms. Unresolved pneumonia, 
persistent suppuration or any indetermi- 
nate roentgenologic appearance should be 
considered as a possibly malignant neo- 
plasm until proved otherwise. A peripher- 
ally located tumor may be slow growing 
and when symptoms develop the growth 
may be shown roentgenologically to 1n- 
volve an entire lobe. Cancer complicated 
by infection may result in many confus- 
ing roentgenologic appearances, and these 


- changes vary widely according to the duga- 


r 


tion of tMe disease. Holman and Pierson“ 
reported convincing evidence of cancer of 
the lung simulating roentgenologic effects 
of inflammatory disease. At certain stages 
in the development of pulmonary cancer 
there may be complicating infection with 
‘resulting characteristics of an intrapul- 
monary abscess, of purulent bronchitis, of 
bronchiectasis or even of tuberculosis. 
Menne and Anderson? describe twc 
macroscopic types. One, in which the 
majof lesions, at least in the less advanced 
stages, seemed to be that of maximum hilar 


N accumulation, the hilar nodular type; an- 
ther, in which there was a diffuse involve- 


ement weth a minimum of hilar concentra- 
tiog was termed the diffuse, necrotic*type. 
Ids and Kirklin" believe that abnormal, 
ilateral, hilar infiltrations are sufficiently 
constant to be regarded as almost pathog- 
nomonic, roentgenologic evidence of bron- 
chiogenic cancer. This interpretation is in 
accordance with the results of this study. 
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AUTOPSY, FINDINGS IN CASES ROENJGENOLOGICZLLY 
CONSIDERED AS BRONCHIOGENIC CANCER 
(NOT INCLUDED IN TEIS SERIES) 


» & * 
1. Metastatic Cancer Arising im: 
Di ees cde TAX RP PAS PEE 
(b) Esophamis.. «ioo roto rms — = 
(6) oS an ra EErEE ERA 
(O Rechilti.scerasssoaemesbea eines Ka 
(e) PROSE 4isos essa dk e ER Kansans 
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. Mediastinal Tumor: 
(a) Lymphosarcoma...... ..--++-+++- À 
(b) Hodgkin s disease. ........... ceca 3 
(c) Neurogenic tumor. ...... 0.06600. : 
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Atelectasis was also noted frequently, and 
varied according to the stage of the disezse 
when investigations were instituted. Plen-al 
effusion occurred in 57 cases. Lung abscess, 
bronchiectasis and tuberculosis were f-e- 
quent complications revealed at autopsy. 

The technical procedures of irradja-ion 
varied considerably. A voltage of 200 kv. 
was the same throughout. The filtga on 
was almost alwavs 0.5 mm. of copper, but 


in some cases 2 mm. of copper was used.. 


The target skin distance was uniforml 50 
cm. Treatments were usually given evqry 
second day. Two, three and four fields of 
entry were irradiated on the same day. In 
a few cases cross fire technique was used 
with four fields anterior y and four fields 
posteriorly. The majority of the cases were 
treated with one field directed through -he 
anterior chest, and one field through -he 
posterior chest. Various sizes of fields were 
used, as follows: 6 by 8 cm., 10 by 10 2m., 
15 by 20 cm., and 20 by 20 cm. 

The dose never exceeded 200 r givea to 
each of two, three, four and occasiorzlly 
more fields on the dame day at the rate of 
three treatments each week. In some in- 
stances daily tkeatment was given accord- 
ing to the “C@utard method." The tctal 
doses are show] in Chart 1 as tissue doses 
| imate tumor level, anc che 
varied according to the 
and the thickness of zhe 
e 







individual. 
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The tissue dose at the apprbximate tumor 
level was 2,500 r in the majority of cases. 
The predetefmined plan ôf dosage was 
usually 3,500 r, but treatments frequently 
were discontinued because of failing health 
and strength.eAll doses what were less than 
2,500 r were treatments discontinued be- 
cause of progressive weakness. 

More th&n half of the treated cases re- 
ceived ineexcess of 2,500 r. This experience 
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CHART I 


révealed that the skin and physical toler- 
ance may permit total doses of 8,000 r, 
1@,000 r, and 12,000 r. Any treatment that 
exceeded 2,500 r represented the total 
dosage of two, three or four series given at 
six, eight and twelve week intervals. In a 
small number of cases serial roentgeno- 
grams showed undoubted evidence of com- 
plicattng, irradiation fibrosis, even after a 
single series of 2,000 r. These changes have 
been discussed by me elsewhere?! and 
are regarded as an effect of the underlying 
cancer and sometimes complicating infec- 
tion. 

Intrabronchial insertion pf radon in gold 
seeds was done in 2 ease. Thoracotomy 
with direct insertion of $adium into the 
peripherally located tumqfs has not been 
done in this series of case]. Radium packs 
were used in 9 cases. Th dosage ranged 
from 5,000 to 30,000 mili urie-hours. 
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The problem of determining the longev- 
ity cycleis not simple. Histories were often 
vague as to the onset of the first symptortt f 
In the majority of instances this evida 
seemed clear, but the latitude ranged ffom e 
a few days to several years or moge. The ,* 
average duration of symptcms in 114 cases “%3 
where the case histories seemed to be very © 
definite was 8.9 months. There were 2 cases | 
with a history of cough extending over a 
period of twenty years. Eleven cases had 
some symptoms longer than three years. 

Cancer of the lung was frequently an 
accidental finding when investigations were 
instituted to determine vague symptoms of 
fatigue, loss of weight, general indispositior 
and sometimes gastrointestinal complaints. 
Frequently the pulmonary :nfiltration was 
extensive when the study was made within 
a few days or few weeks after the first 
symptom of cough, blood, dvspnea or pain. 

It is very obvious that iz would be dif- m 
ficult and almost impossible to establish 
any criteria of longevity on the basis of cor- 
relating symptoms with the onset of the 
disease, begause such evidence would auto- 
matically show that some patients, at least . 
in’ this group of cases, would bave lived 
more than five and ten years without any 
kind of treatment. Chronic lung infection 
is undoubtedly coincidental end referable 
symptoms may subsequent y dovetail into 
the development of a malignant neoplasm. 

It seemed necessary, therefore, to estaba 
lish some uniform basis of calculating tr 


estimating the benefit of radiation treat- Sb 
ment by some other method. If the value * 
of irradiation could be considered according s: 


to the duration of life from the time of 
making the diagnosis and instituting treat- 
ment, then a fixed routine and a definite 
standard plan for making comparisons an ` 
relative estimations would »e greatly sim, 
plified. This would be an absolute’ factor 
and would permit some practical concluÑion ' 
in a large group of cases. a 
In this study, therefore, -he value of ir- 
radiation was considered according to the 
life cycle from the time of instituting*’roent- 


^N 


gen treatment, and this vas practically . 
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1/9 CASES NO TREATMENT 
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: LIVED A YEAR 

118 CASES LIVED 
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always within a few days of making the too ill for any kind of treatment to bg con- 
diagnosis. A histopathologic estudy was sidered. On the other and, many were , 


sometimes not obtained until autopsy, put 
in these @ases treatment was instituted on 
the clinical and roentgenologic evidence. 
This method definitely establishes a space 
of time whch is accurate for all cases. 
Obviously the unknown duration and the 
varied extent of involvement before making 
‘the diagnosis precludes any possibility of 
a mathematical tabulation of the life 

g expectancy of a given case. 

f The average of these variable factors in 
a large series of cases probably equalizes the 
pathélogic status of a large number of 


cycle after irradiation 1s easily established. 
ny signific ion of time is obvious 
eand beneficial effects can be reasonably de- 
tergnined. Conclusions cannot be absolute 
byt relative estimations are simplified. 
. JThe 119 untreated cases are tabulated 
in Chart n. No case lived as long as one 
year after the diagnosis was made; 112, or 
94 per cent, lived less than six months. 
Some of these patients on admission were 


NS when irradiation is started. The life 






ehas a persisten 


comparable with the clinical and physical 

status of the treated group but received no 
treatment at a time when they were al re- 

garded as hopeless, before there was any 

interest in irradiation cr before techaical . 
experiences with irradiation were develcped. 
It would, therefore, be futile to make direct 
ccmparisons with the treated and un- 
treated cases, but there is a relatiorship 
waich must be given some consideration, 
and can readily be visualized by compari- . 
son of Charts 11 and 11. 

Of the 167 treated cases, 18 lived twelve 
months or more from tie time of mzking ° 
the diagnosis (Chart rir). Five cases ived 
two to six years as fOllows: 2 cases livec two 
vears; 1 lived three years; 1 lived five vears 
and 1 is still alive six years. The patient 
still alive six y@ars was forty-three yeers of 
age when treafment was started. He now 7 
dry cough, which mzy be 
due to irradiatidjn fibrosis or cancer or »oth. 
Repeated bronchoscopic examinations have 
been neggtive.] ' 
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‘here were 38 cases tabulated as living 
two to ten weeks, because they were in very 
poer physical condition and received less 
than 1,000 tissue roentgens. Of 167 cases, 
149, or 89 percent, lived less than one year; 
113, or 67 per cent, lived less than six 
months. 

All of the 5 cases living two years or 
more «eceived in excess of 6,000 tissue 
roentgens. The patient still alive six vears 
received 8,400 r. Many cases lived less 
than one year after total doses of 5,000 to 
I 3,000 r. : 

There is some suggestion that cases of 
bronchiogenic cancer may show greater 
longevity cycles if greater[doses of radia- 
tion could be instituted atan earlier stage 
of the disease, before symptoms of weak- 
ness and loss of weight devglop. This would 
not be possible in man$ cases, because 
these were frequently the presenting symp- 
toms when diagnostic invbstigaons were 


instituted. " 


DISCUSSION 


The effect of irradiation in primary can- 
cer of the lung is ultimately afd almost en- 
tirely poor. The cellular character of the 
tumor seems to bear little -elationship to 


the response to irradiation. Apparent rt 
e 


sistance, regardless of the m croscopic type 
of the disease, is very likely due to the ana- 
tomic and histopathologic structure of the 
bed of the disease, accentuated by frequent 
complications of infections. à 

The possibility of a maligaant neoplasm 
existing without associated symptoms for 
a long period of time mus- be acknow 
edged. The progress of the cisease may be 
insidfous and hopeless stages of devdop- 
ment found when the firs- symptond is 
manifested. : 

The majority of cases are advanced and 
inoperable when the diagnosis is ,estab- 
lished. Irradiation is the only treatment if 
the physical condition of the patient per- 
mits. 


Evaluation of cough, dyspnea, pain, 

pusulent and bloody expectoration, etc., 
for periods of one year or more are Symp- 
bs dificult to correlate with cancer. 
Such long durations preclude such an in- 
ference in all instances. Tuberculosis, sili- 
cosis, bronchiectasis, passive pylmonary 
congestion of cardiac origin, chronic non- 
tuberculous lung infectjons of upper res- 
piratory origin, and many other inflam- 
matory conditions might explain symptoms 
of long duration but may likewise be sources 
of chronic irritation, and the actual pre- 
disposing factor in the subsequent develop- 
ment of a malignant neoplasm. 
* Any effort to evaluate the longevity 
cycle of a case of bronchiogenic cancer 
must be futile, unless the diagnosis can be 
established very soon after the first chest 
symptom. 

Beneficial effects of irradiation according 
to the duration of life from the time of 
making the diagnosis offers a crude but 
reasonably accurate basis of formulating 
conclusions in a large group of cases, whose 
status of uncertain duration anel extent o? 
involvement possibly average some simijar 
approxim&tion when treatment is insti- 
tuted. 

It is important to consider that none of 
the untreat® cases lived a year as com- 
pared with 18 of 169 treated cases living 
one to six years after instituting treatment. 
‘Furthermore, 112 untreated cases, or 94 
per cent, lived less than six months, as 
compared with 113 treated cases, or 67 
per cent, who survived less than six months. 
Eighty-nine per cent of 167 treated cases 
lived fess than one year. 

This evidence shows that irradiation 
may prolong life one to six years in ap- 

roximately 10 per cent of the cases after 
enstituting treatment. 

he advantage is not spectacular *when 
acgount is taken that approximately go per 
«dht of irradiated cases lived less than a 
vear as compared with 99 per cent of the 
untreated cases living less than nine 


Y^ months. 


/ 


SUMMARY 


i. The pe 


nosis was poor in this series 
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of 286 cases of proved bronchiogenic cancere 
because of the advanced stage of the disease 
at which a correct diagnosis was made. 


2. Every patient, except the few casese- 


that may be considered as operable, should 
be given thé befefit of evfry advantage 
which irradiation can offer and withir the 
limits of skin and physical tolerance. 

3. Smce no patient who was not ir- 
radiated survived longer than a*year, and 
since 18 patients who were irradiated kved 
one to six years, the value of roentgen 
therapy as a palliative procedure for tron- 
chiogenic cancer seems unquestionable. 

4. Irradiation may prolong life a year, 
or more in approximately ro per Cert of 
cases, regardless of the microscopic cel ular 
character of the lesion. 
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7 Dr. U. V. Porrmann, Cleveland, Ohio. When 
discussing results of roentgen therapy for 
bronchiogenic cancer, it is necessary to compare 
them with other methods of treatment and ex- 
plain the reasons for successes and failures. 
When considering either surgical or radiological 
procefures for malignant tumors, we are con- 
fronted with technical and biological limitations 
due to growth characteristics of tumors which 
influence anatomical extent of involvement or 
accessibility. 

The first technical difficulty is the diagnosis. 
The symptoms, physical signs, and roentgeno- 
logical features of bronchiogenic cancer may 
simulate many diseases. The onset is insidious, 
and symptoms obscure; therefore, in many cases 
e extension has taken place to the pleura or 
mediastinal structures, including the lymph 
nodes, before a diagnosis is made. Clinical and 
roentgénological manifestations depend upon 
the duration, location, extent of involvement 
by the neoplasm, and degree of obstruction to 

« lung tissue. Therefore in the absence or presence 

of symptoms or signs that suggest bronchio- 

genic cancer, it should be considered when a 

parenchymal shadow is seen in the roentgeno- 

gram of an adult lung becausg a bronchiogenic 

tumor seldom can be visuflized except by 

e special techniques but the panchymal shadow 

is made principally by reactiqhary or secondary 
pneumonitis. 

Since a positive diagnosid of bronchiogenic 


e cancer cannot be made froni clinical or roent- 
8 
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e 5. OvEnHOorLT, R. H. Curability V primary carci-  genological characteristics, other procedures 
noma of lung; early recognition and manage- must be resorted to. No doubt bronchoscopic 
ment. Surg, Gynec. & Obst., 940,70, 479-499. visualjzation and biopsy are most valuable and 

ie — a H., and Rumen, ej R. pe successful in about 65 per cent cf cases, becau 

- r . œ . . e 
— dà Studies an ag vetemoma Time ee eoi oio originate in or extend into I d 
M. Assi, X940, IIA, 138-742: .,  bronchi and are accessible. Aspiration biopsy 

17. Portmann, W. V. Role of roenégen therapy in der f it |i Á ful 
treatment of bronchiogenic carcinoma. Cleve-  U'1der Muoroscopic control is semetime usefu 
land Clin. Quart., 1940, 7, 119-122. when tumprs are inaccessible bronchoscopically. 

18. Simons, Ee J. Primary Carcinoma of the Lung. Microscopic examination of aspirated pleural 

à Year Book Publishers, Inc., Chicago? 1937. fluid may be helpful jf tumor cells are found, but 

19. STEINER, P. E. Effects of roentgen therapy on if they are not demonstrable the method is 

histologic picture and on survival in cases of valueless. Finally, a diagnosis may be estab- 

* primary carcinoma of lung. Arch. Int. Med., lished by thoracotomy or autopsy, the latter 
-— * 949, E * n ^on ah too frequently following immediately after the 
^ AEN, Fre T. RIS Shefapy JA carci Ter and neither helping mu-h in treatment. 

s of the lung. 7. Am. M. Ass., 1941, 117, 1778- In di ; h AM h 
r7 n discussing the results of roentgen therapy 

‘ 

21. WiDMaNs, B. P. Irradiation pulmonary fibrosis. for bronchiogenic MESES 5 We should also cone 
Am. J. RoeNTGENOL. & Rap. THERAPY, 1942, Sider its indications and limitations with surgi, 
47. 54-48. cal procedures. 

47» 2473 ; 
— Surgeons have said that thoracotomy is 
° indicated (1) when a diagnosis has been estab- 


lished but “operability” is qaestionable; (2) 
when primary cancer is suspected, but not 
proved pathologically; (3) for cases with proved 
bronchiogenic cancer but withoat clinical mani- 
festations of metastases and in spite of roent- 
genological evidence of possible mediastinal in- 
volvement which may be only lymph nodes en- 
larged by inflammation; (4) even with complete 





atelectasis of a lung which may be caused by ° 


edema secondary to cancer o- otlfer type of 
tumor such as a polyp in a broachus. Also that 
pneumonectomy is indicated even if there is 
direct extension into the chest will which may 
be excised, but this condition decreases the pos- 
sibility of cure because metastasis may have 
occurred through intercostal lymphatics. , , 
The contraindications to taoracotomy are 
said to be (1) obvious distant metastases, (2) 
cancer located at the carina or in the trachea, 
(3) presence of Horner’s syndrome indicating 
mediastinal involvement of syrmpathetics. 
According to these indications and tontra- 
indications most patients wita bronchiogenic 
cancer are "operable." But resalts reported by, 
courageous surgeons of very few cases survivi 
five years are not convincing that many are 
“surgically curable” or even benefited beqause 


of technical difficulties due to extent of invAlve- * 


ment. However, many patients are treateÑ by 
roentgen therapy for bronchiogenic cancer with 
and without positive diagnesis because of 
contraindications to operation. e 


VA 
* 
* * 
There are biological and physical difficulties NG 
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that confront radiologists in the treatment of 
broachiogenic cancer. ° 

Biological difficulties are due to the waria- 
NC of growth characteristics of these neo- 
plaWns. They originate from epithelial cells in 
basal lavers of the bronchi or bronchioles, some 
from squamous cells in the mucosa, others from 
secretory cells in mucous glands. But mo matter 
where the» originate the degree of differentia- 
tion of parent cells determiwes the growth char- 
acteristics which are responsible for tumors of 
different Fistopathological types that may be 
predominantly squamous cell, adenocarcinoma 
or round, spindle or oat cell carcinoma. How- 
ever, bronchiogenic cancer is not one of these 
histopathclogical types uniformly throughout 
Sut the morphology varies in many areas al- 
shough ore type may predominate. Likew:se 
the degree of diterentiation of the neoplastic 
cells also varies considerably in different tumors 
and in many areas of any tumor no matter 
what the predominant histopathological type. 

These iological characteristics explain the 
physical difficulties of roentgen therapy. 

We know that undifferentiated neoplastic 
cells may Fe radicsensitive relative to those that 


are highly: differentiated: and radioresistant and. 





. latter characteristic. Also that neoplastic epi- 
thelial cel g of a bronchiogenic cancer of ahy 
histopathclogical type vary in degrees of dif- 
ferentiation both qualitatively and quantita- 
tively in many areas. Therefore some cells cr 
parts of a neop.asm may be radiosensitive but 
the majority are radioresistant. We have 
learned that few cancers in any location are sc 
raeliosensirive that they can be destroyed by as 
little as. ¢,000 tissue roentgens and most require 
twice as much. But at present it is impossible tc 

" administer 10,000 tissue roentgens with im- 

punity tc areas involved by bronchiogenic 
cancer, Also we probably do not administer so 
much as calculated from dosage charts because 

aerated lung surrounding a tumor is not such z 
ood scattering med:um as solid materials usec 

measure dosage in physics laboratories. 

Vherefaree though some neoplastic cells ir 

bronfhiogenic cancers may be destroy@éd by 

roeiftgen -herapy with quantities that can be 
adyhiniste-ed, it is biologically and physically 
impossible to destroy all of them. 


If this be conceded, we may ask why and 







when treatment is indicated and what resulte 
or benefits may be expected. Unfortunately 
some ctinician£ judge benefits® of therapeutic 
procedures principally from statistical eviz E 
dences that the percentage of survivals for a 

specified time, is igher 11 cgmparison with 
other methods or no treatment. But noc all 
benefits can be calculated mathematically Al- 
though radiologists may be unable to prove 
statistifally that roentgen irradiation has cured 
patients with bronchiogenic cancer and the- are 
reluctant even to maintain that lives have deen 
prolonged, still there is adequate objective and 
subjective evidence that benefits have deen 
derived by extension of ecoromic usefulness and 
palliation. 

No doubt irradiation destroys some neo-" 
plastic cells of bronchiogenic cancer anc di- 
minishes the vascularity by effects on capillaries 
thus reducing the mass which may relieve 
bronchial obstruction. But. in my opinion the e 
greatest benefits are derived from effects of ir- 
radiation upon lung tissues and enlarged lymph 
nodes not necessarily involved by cancer but 
affected secondarily by concomitant infeetion — , 
and inflammation which are responsible for 
atelectasis, on obstructive pneumonitis.. This. 
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radiation in the same way that inflammat en in 
other tissues may be reduced in intensity and 
extent. When this happens the aeration o“ the 
lung will be increased by relief of bronchial db- 
struction manifest by alleviation of ccugh, 
dyspnea, expectoration, hemoptysis and >ajn, i 
which patients appreciate. 

Subjective improvement after treatment also 
may be demonstrable objectively in roentgeno- 
grams which often show increased aeration of 
the lung, diminution in the density and eztent 
of pneumonitis and of pleural effusion. Bu: this 
apparent improvement shculd not be mis.ead- 
ing. It may not mean so much reduction 11 ex- 
tent of involvement from the neoplasm as 
diminution of the obstruction pneumonitis. - €- 

These subjective and objective benefits sug- 
gest that roentgen therapy could be given ror 
bronchiogenic cancer before surgical procedures 
are instituted togredyce inflammation and ob- 
structive pneum@itis so tnat a better coacep- 
tion might be gdined of the actual extert of * 
involvement, thelcondition of the patien: 1m- 
proved and operation faci itated. 
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‘ ROENTGEN STUDY OF LYMPHOGRANULOMA 


VENEREUM* 
- REPORT OF TWENTY-FOUR CASES 


By I. KLEIN, M.D. 


NEW YORK, NEW YORK 9 


W SERIE the last few years lympho- 
: granuloma venereum has rece?ved in- 
creasing medical study. The disease was 
fully described in 1890.7 In 19o1 the fre- 
quency of rectal involvement, as a part of 
the syndrome, was noted by Marion and 
e Candy.® There was continuous research in 
ethe field with an important paper by Du- 
rand, Nicolas and Favre? appearing in 1913. 
The clinical aspects were well explored 
by 1925 when Freit offered a diagnostic 
method of establishing the disease. There 
has been little work done in the roentgeno- 
logical field. Rendich and Poppel’ in 1939, 
and Steinert? in 1940 made some roentgen 
studigs. Buckstein' also reported a few 
roentgen studies of the disease in his book 
which appeared in 1940.1 It seems of defi- 
nite value, however, to add the following 
cases, with a detailed study of the roentgen 
findings, to the literature on the subject. 
.Lymphogranuloma venereum appears 
first in males as a minute erosion or papule 
on the penis or prepuce; in females the 
infection is carried not to the inguinal 
glands but to the wall of the rectum causing 
a great infiltration of the outer wall of the 
part of the colon that presses upon the 
lumen.’ The symptoms of the disease, te- 
nesmus, constipation and mucous and 
bloody stools, are caused by rectal stric- 
tures above the anal orifice and ulcerating 
and granulating tissue covering the entire 
rectum. Roentgen studies show that in 
cases of lymphogranuloma venereum there 
is a destruction of the mucosa, rectal stric- 
tures, distention of thegrecgal pouch, single 
and multiple perirectal gnd_perisigmoid 


T An excellent paper “Venereal Lym 
Stricture" by Helper and Szilagyi a 
August, 1942, some months after this 


ogranulomatous Rectal 
eared in this JOURNAL, 
ticle was written. 


e 

sinus formation and fistulous tracts. (It 
may be noted that the formations are orig- 
inally sinus but may become fistulous.) 

Usually the roentgen pictare of the dis- 
ease is clear and of diagrostic value in 
identifying the conditions we have just 
mentioned. The cases summarized in Table 
I attest to this method of diagnosis. It can 
be seen that some of the cases were nega 
tive by the Frei test; others were operated 
on because of mistaken diagnosis but all of 
the cases showed marked evidence of the 
disease when they were exam ined roentgen- 
ologically. 


REPORT OF CASES 


For the purpose of illustrating more 
fully the type of lesion seen in roentgen 
studies of &hese cases of lymphogranuloma 
venereum we present the fo lowing cases. 


Case xir. R. D., male, Negro, aged twenty- 
one, was admitted to the hospi-al February 24, 
1938. He gave a history of tenzsmus and loose 
stools dating back a year. The Physical exami- 
nation revealed palpable masses in the rectum. 
The proctoscopic examination showed a thick- 
ening of the rectal mucosa wita ulcerations on 
the left lateral wall 2 in. above the sphincttr. 
The Wassermann reaction was negative. The 
Frei test was positive. The biepsy showed an 
inflammatory process. The roentgen examina- 
tion showed a uniform narrowing of the rectum 


(Fig. 1). 


Case xix. L. A., female, Negro, aged twenty- 
eight, was admitted to the hospital Novemb 
16, 1939. She complained of hemorrhoids. This 
condition began in 1936 and she was Cpegate 








on for it at that time. The physical exargina- - 


tion, at the time of her admission to the hosÑital 
showed a stricture 3 in. above the exterhal 
sphincter and a thickening of -he rectovaginal 
septum. The laboratory report showed,a nega- 


e y . . p . 
* From the Roentgen Departments ofthe New g'ork City Hospital and the New York Cancer Institute. 
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. \ 
tive Wassermann reaction and a positive Frei 
test; Roentgen findings disclosed an,extensive 
rectal stricture with multiple sinus formqtions 
in the perianal region (Fig. 2). 

. 


L] 
AsE xxiv. K. W., male, white, aged forty, 
. was adQnicted to the hospital November 12, 
1941. Seven years previous to his admission he 
had had an enlarged lymph node in "the right 
( groin which was incised. Then, he developed a 
diarrhea with blcod and mifcus. He received no 
satisfactory treatment until 1940 when he was 
given sulfanilamide and injection treatments. 
At the time of admission to the hospital he com- 
plained of diarrhea, painful defecation and con 
stipation necessitating the use of enemas. The 
physical examination showed an inguinal scar 
and a rectal stricture. Laboratory examination 
Showed a 4 plus Wassermann reaction. The 
Frei test was unsatisfactory. Roentgen exami- 
nation revealed an extensive narrowing of the 
rectum with numerous sinus formations and re- 
tention in the sinuses after evacuation (Fig. 3). 





Fic. 2. Case xix. Extensive rectosigmoiel 
narrowing with perianal sinuses. 


Case xxiii. N. B., female, Negro, aged ferty- 
three, was admitted to the hospital July 15, 
1941. She gave a history of diarrhea assocmted 
with abdominal pain without blood or mucus. . 
This condition was preseat for five mcntfhs 
previous to her admission -o the hospital. The 
physical examinat:on was negative, excep- the 
rectal examination which showed a papillema- e 
tous nodule 1.5 in. in with associated stric-ure. 
The laboratory report stated that the Wasser- 
mann reaction was negative and the F»ei test * 
positive. Roentgen examination displayed e dis- 
tertion of the rectal pouc and a pronou aced 
rectosigmoid stricture with a long irregular 
sinus (Fig. 4). 


& 

Case xv. V. S., female, Negro, aged ferty- 
four, was admitted to the hospital July 30, 
1937. She gave a histgry of having rectal bieed- 
ing and abdominzl pain for the past two years. 
A physical examir?ation shcwed no rigidity nor 
masses in the abdqmen. The rectal examinz tion 

Fic. 1. Case xir. Stricture of the entire rectum with revealed many rectgl tabs above the anal or fice. 

' tubulat narrowing secondary to lymphogranu- Three inches above the external sphincter Was 
/ loma venereum. an annular constriction. Proctoscopic exam ina- 





APR ! . 





I. Klein 


b 

































































D.’ ` ii ® e 7 , z ‘ 
e e * a e * " w e 
. LM j 
. a^ 
e. e e e e e. 
e e iib ‘spurs o[qvd[ed Jo s125s [eumageped so[eur [IV + : 
sosnuis uotjuo]21 sno seuiouo juanbo1; 3u1Tjv3rsso2ou SNINU YJIM S[00g$ | 
-Jo9uinu YI Sumo yoy BIJ + 'SS?M 31njoujs [£29 | Ápoo[q 'vougiierp 'uongdnsuoo jo Aos “IA Z| M | WW | 08 | CMM | 1f-z1- 1I 9 Axx H 
7981} snuis so[npou sno} ured [eut $ 
9Z2ie[ fImMmpuzs ploul2Is0]29 + pig  — 'SS?A | -turo[rded :o1njonijs [JRI y -Wopqe YIM pojeroosse vogirerp jo A1ojstQ-OUu $ | N | A ?r 'a N | rt-or-Z | WIxx 
win} sdurvio 
-3931 jo ZulMoil?U Ol1ju32uo;) A10]»?gjsr?sun—Asdoiq | + PIJ "SSUM 21njonijs [£329]. | [PUTWOPe pajer»osse YIM uorjednsuoo3ursvaru[ | N | W | OF a iei It-L-9 | ITXX 
uin3221 JO SpITY}-OM} 
jBisip jo 340j3ujs joos Jlissiy a 
YIM [euRd jeur jo ÁAjuv[nzo1i[ | uor[nurid oruoiqo—4Asdotq DII + “Sst 31n3j2ujs [Ray | uorjvoojop ur Aj[noujrp pue uted [e3531 DutsvoiouyT | N JI | 6z ‘aa 1v-cz-I | IXX 
TOUI UUl EJJA |t 
-Jis pue unjool jo Suk sarent + BIJ — “SsSUM 231njoujs JLP | -uwd pur vaysselp 'Surpoo[q [v1291 TO AOE ves £ NI @| gi "Lda | riF-vi-1 XX 
sasnuls [vurtiad urn3dos [RUISRAODAI JO 
YUM IMPIS [BDI VATSUIIX H + IJ — 'SSe£A | SUTUIYSTY) IMPINS [23299] '9g£61 IUIS sprouuj0u9H | N| q | gz "V"I|6£-or-11 | xix 
uorjounf 
prouis1s01221 puodaq “uid S 0j ueu [vuv uəwopqe 13m0] ur uted 
wngq331 jo AULMOIIvU MUL e + IJ — SSEM | 9Aoqe ‘Ul z 21njoujs [Ly | GIA poajenosse uonuasip [euruopqe jenpeig | N | , | 6E Yd 6t-r-Ó | nIAX 
umnj221 Jo 192uv2 10] Aui0jso222 6£61 'ounf 
juvudi[veuruou IMPUS AIO} ‘əl Aavaoduiaj ‘Ajsnotaaid “14 S pue 6 suon 
-vururv[jyut 2urjsozizins prourzits ansst] -19d0 OM], "v[njsr [eutivA0]221 pue IMPUS [V1 
-0OP—91 JO ZurLWllvU YJOOWÇ uonr[nuvi3 »oruo1Q5—Asdot:g | + IJ — ‘SSEM IMPIS [Bay | -991 ‘sassaosqr [pound UJM jo &j0]sTQ( IA ST | N | gq | ef Wa 6£-cc-L | WAX 
ansst av[nisy uolRoajap 
SISOUD}S [?1291 uoT}E[NURIZ otuo1]5—Asdottq Du — 'sseA | puea fmpis Qvjoow | ur Aj[nongjrp YIM pojenoss? 4 € uoNedysuo) | N | 4 | OF ‘Vd Of-9-I | IAX 
e  S9snuis [[VUIS “SUD o 
-puabsop [vjsrp pue prouists ansst ured [eururop 
"umnj»o1 jo SurMol1eu po3iv]A uor[nugi8 otuorqo—Asdotg | — IIJ — ‘SSEM uorpiujsuoo 1e[nuuy | -qe qy} pojeposse Zurpeo[q[v12231]0 Aros AZ | N | | PP "SA | 8g£-61-4 AX 
e uimnj291 IDYO [eur pawiojiad Aurojso[oo ‘uolyedtysuod 
Jo 3urwoireu pue Ajuv[nSoi] | ənssy Aoyewwepur—Asdoig | + Dij — 'sseA, | PAOGR “UT I 91n3211js PIY | IAtssaszoid pue ured [euruopqe jo Aos “AA T | M | W | 65 "Td gt-z-S | AIX 
ƏBIVYPSIP [v3291 
91n3j5n1]s [?3291 pu? yonod aoytio [vue 9 | *uinj015s jo 3ur[jos 'sossvur [vuinziut RAD 
prouiis0j2931 | jo  uorrjv[tqT + iq --csS?AQ | 9AO0q Cur c Mps [Ly | 197X] jo "IA 1 *uorje1edo ‘ured jega jo Aosty 1A €. | M | W | PE "yg | g£-i-V | rmx 
uin}dad JO Zurwoi1eu ull0jtuf] | ss2201d K10jvururppur—Asdotq | + Du, — 'sseM sossvur o[qed[eq $[00}S 2s00[ YIM snuisau2] jo ANSY IAT | N | JN | iz "aU | gt-ve-z IIX 
anssi BANA Aul0]so[o2 
piouiz1s0]221 [f1991u9d Ul uorvurumvput 01 xÁ2009 'x20jjnq Jo Aq po*o[[o] “owl I 10} jatar *juourjeo1] uinip 6 
aua jo &j1mnojàp 8urwonrmN | 9Anonpojd omoo—4sdojny | + ag  — “ssPAy | sisonu *"norjejao[n Ray | -P1 :4f6r faunf aouys afivuQospp pur ud PA | N| A| 48 'l'd| $£-51-1 IX 
prouists - ÁAuiojso[oo JUIIIY 'vouuivIp PIPN 
-0}991 0] uinj291 UI SUIMOJIIPN + BIJ + ‘SSEAA a1njonjs jezy | -osse pu? uonedysuos aatssaisosd jo AiojstQ IA Se | M | W | Sf "Zd | 4£-9z-o1 x 
aurpoo[q [12941 YR 
*o81)5ujs prousso e + I — SSEM 31njoujs VPI | pNLDOsse uorjedrjsuoo Sulsvaioul zo Azs AY | N | q | ev cy d L£-Sz-9 XI 
ptouizts IcO1-$ 101 'suotrjvjv[rp [EPIN 
19M0| PUB uin3231 uL ZUIMOJIEN + mij ‘SSEM IMPUS [e3293] | S161 oours voquivrp pur uorjedrjsuoo Surses nur | N T S? e Lt£-c-9 HIA o 
uorjvanput 
Jo vale juoov(pe YIM E ‘oul € 3svd əy} o31egostp poo - 
a e SUIMOIIV® [129 + IJ — 'ss?A, | -u0 Jeue ye anos [ey | -nur YIM HEGI UIS uonrpuoo [V431 Jo AIOWSTHH | M | W | 94 | “(WH 9£-c-O | HA 
soaduvqgo 3An ayo Jat[231 A1?10dui3] YIM suorjeg13do OM} s[Oo}s 
plowi3isoj}9e1 jo SutmoweN |-onpoid &iojvururegur—AsdoTg | + Pig — 'sseA, | [PUR AAOGE ampus yY |A3uujs pue snursouo)'uonednsuoojoo]s'i&oz | N | q | *9 ~~ iE f + geet IA 
prouiz1$01224 sso2o1d A104} gsutpao[q 7w 
jo &nunuojop pedeus-oSvsneg | -vurnuv[ui 3Aisuo]xo—Asdolq | + WIA "SSE M o1njonujs JVJ | [P1291 YB “1A S uonvoojop [njured Bureau | N | W | 55 "VO S£-6-9 » : 
voull1vIp aAtsojdxa YIM e 
19j*[ “IA z pəyruper-31 ‘Asdorq MOM 192u€5 e. 
prouiZ1s0]291 JO uotjexu uorjrpuoo snog IJO [vue [932991 10; Adry} uo2juoo1 YIM pojeor] ‘BUI 
pur Ajuv[n3oii 'SurMoleN | -euro[nuv13 o1uoiQ[o—Asdotq | — Di, — ‘sseAy | aAoqr ‘url E Mps [eWay | -pa9[q [v3291 pur vaqirerp tuorjednsuoo Zutsvamuy | M | W | 95 "AS tt£-g-z AI 
'6c61 
uononijsqo pue sisoiqy ‘sassaosqe [eyd :9z61 'uonednsuoo zur 
prouizisojoa1 jo SUIMOIIVN | [valued  poxiveur—4sdojny | + Dij + ‘sseAy 21njoujs [Vey | -s?aiour YRIM IMPUJS [VJ :[$701r ‘oue Ut v[3SI T. | N | gq | PE ‘HV c£-oc-9 IIl 
e 3117S 7431M 
[¥}991 Ái10jeururepur IASUNIA ansst} Ai10jeururgui—Asdolg[ | + Di, — “Sse, 91njoujs [e129q | Jo sso[ ‘s[oo}s [Ioued fow € 10} IRL S ceat NI a] gz 'A'O | €£-81-9 II 
231n]2U]s [v3291 * suotso[ snojvuio[[rded. [d ÁAu10]s0[02 19]*[ : &uroj2optou11ouraq *uorvedrs 
‘ynod prouiztso32521 popuojst(q uoryeurureput 3ruo1g5—Asdotq IJ + ‘sse | -n[nur ym 21n32U3s py | -uoo pue 3urpaa[q [v1291'snursouo) jo KgojstQ IAT | M | W | 8* | CAM | 18-61-11 I 
ssurpurq ssurput uotjeuruvex asc , ON 
sgurpurg uo33uoow toos A MONI . poss al A10}S1f] p avy xag 33y WEN | A | sse e 
_ E 
I v1&v I, 
* . e 
^ ( " 
e 
e 
e E . 


A 


Fic. 5. Case xxiv. 
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A, anorectal stricture with tubular narrowing and multiple retention sinuses,in te 


perianal and perirectal tissues. B, after evacuation showing the retention in the cclon proximally, also 


perianal ad perirectal sinuses. 


Fie. 4. Case xxin. . 


lating cancer. B, 





» 


1, annular stricture of the rectosigmoid secondary to lymphogranuloma venereum sinu- 
after evacuation; note the large sinus tract. [his tract $ very unusual with cancer, 
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e tion showed a marked narrowing of the anal 
canal extending for 10 cm. On examination it 
proved to be a benign stricture. The laboratory 
report stated that the Wassermann and Frei 
“Tests were negative. A biopsy showed chronic 
granulation tissue. Roentgen examination 
showed a marked tubulgr narrowing of the 
rectum and sigmoid and distal descendens with 
an absence of normal markings. There were fine 


| * i; p 
sinuses extending laterally! (Fig. 5). e 


A 

A study of these cases indicates the vari- 
eur forms that lymphogranuloma vene- 
reum of the colon assumes and which can 
be noted in roentgen studies. Howevee, it 
Is important from the diagnostic angle to 
point,out that these cases of lymphogranu- 
loma venereum have occasionally been 
mistaken for cancer. Evidently, the dura- 
tion of the disease is the first differentia- 
tion. Cases of lymphogranuloma venereum 
usually run a chronic course of years, even 
twenty or more. The history of cases of 
cancer is generally two or three years. 
Abottt 75 per cent of cases of rectal can- 





Fic. 5. Case xv. Extensive tubular narrowing in- 
volving the rectum, sigmoid and paet of the de- 


scendens with occasional fine sinuses. 
[] 


cer have the lesion on the anterior wall.’ 
In lymphogranuloma venereum, altheugh 
theelesions may be localized, more often 
they circle, the wall. Lesions of lympho- 
granuloma venereum begin in the#anal 
region while cancer tends -o develqp in the 
rectum. The cases shown in Figures 6, 7 
and 8 iflustrate these poirts of differentia- 
tion. 

In addition to the difference in the dura- 
tion and the sites of these two diseases, 
cancer may be identified since its lesions 
may cause circumscribed elevations of the 
mucosa with abrupt terminations and 
these lesions are associated with ulcera- 
tions. Cancer, on roentgen examinations 
shows an irregular shadow protruding info 
the lumen. Lymphogrenuloma venereum 
shows, by the same method, more often a 
regular shadow. The exception is stenosing 
scirrhous carcinoma which tends to in- 
filtrate and circle the wall and shows a 








Fic. 6. Malignant stricture cf rectal ampula. Lym- 
phogranuloma can be excluded since the rectum 
below the stricture, down to the anus, has normal 
mucosal folds. 
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Fic. 7. Cancer of the lower rectum simulating lym- 
phogranuloma venereum as a result 8f its location. 
Note the absence of tubular narrowing and fyn- 
gating lumimal deformity. 


smooth shadow on roentgen examination. 
Ruptured rwultiple diverticula associated 
With cancer is the other exception in con- 
sidering the differential diagnosis. 


SUMMARY 


Lymphogranulomra verrerewirr oF eme ew 
lon, as studied in 24 cases, tends to develop 
certain characteristics which can be shown 
definitely by roentgen examination. These 
characteristics are destruction of the mu- 
‘osa, rectal stricture, distention of the 
rectal pouch, single and multiple perirectal 
“nd, per&igmoid sinus formation and fistu- 
. lous tracts. The condition 1s sometimes 
mistakenly diagnosed without a roentgen 
examination. It therefore seems advan- 
tageous to use the roentgen ray as an aid in 
establishing the diagnosis and extent of 


/ this disease. 
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Fic. 8. Cancer of the proxima! rectum w@h an 
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nular narrowing. Broadening mucosal pattern d's- 
tally fading into a normal mucosal fold at tie 
anorectal junction. 
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T protection of operating personnel 

e~ from supervoltage radiation requires 
the construction of relatively costly and in- 
conveniently bulky barrier walls. For raglia- 
tions corresponding to 600 kilovolts, con- 
stant „potential, and below, the amount of 
lead or other material required is relatively 
small. It can be satisfactorily added to the 
walls of an existing structure, and applied 
according to authoritative recommenda- 
tions now in existence." But for radiations 
corresponding to voltages in the neighbor- 
hood of 1,000 kv. (peak) and above, the 
greateweight and thickness of the necessary 
walls introduce serious architectural prob- 
lems Special walls are required, and often 
special buildings; and the space occupied 
by the walls often equals the useful treat- 
ment room space. 

' [n the supervoltage region, therefore, it 
becomes most profitable to choose with care 
tbe most suitable barrier materials and to 
calculate precisely the necessary and suff- 
cient thickness. Unfortunately much less 
experimental data have been available for 
this purpose than in the case of softer radia- 
tions. Theoretical treatment must take into 
account radiation that is scattered by walls 
which are struck by rather wide roentgen- 
ray beams. In the region of 1,000 kv. (peak) 
the problem is complicated by the great 
thickness of the walls required and by the 
fact that the mechanism of absorption is 
still dependent, to some extent, upon the 
nature of the absorbing material used. 

Although a number of other special 
materials have been proposed, protective 
barriers are generally constructed of lead or 
concrete, or the two combined. The at- 
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tenuation due to distance is called upon 
whenever possible in orde- to reduce the 
amount of lead or concrete required. In 
general, in supervoltage therapv, the use 
of lead is restricted to regions close to the 
tube anode, and concret» to walls and 
floors distant from it. 2: 

Concrete barriers are usually subjected 
to broad beams of radiation. They must 
reduce the intensity of these broad beams 
to below the tolerance level. Concrete is a 
relatively light material, -ompesed of ele- 
ments of low atomic weight, and conse- 
quently can be expected to scatter very 
high voltage radiations scmewhat as water 
does.” The thickness of concrete required 
must at pfesent be calculated from absorp- 


tion data, with allowances being made for ' 


the scattering of radiatioa out of the broad 
beams penetrating the coacrete. The impor- 
tance of this scattering factor is demon- 
strated by the experiment described at the 
end of this paper. 

With the aid of the su»ervoltage therapy 
equipment at Memorial Hospital, it was 
possible to measure the attenuation of nar- 
row beams of 1,000 kv. (peak) roentgen 
rays in very thick blocks of lead, concrete, 
and water. It was found possible to study 
one special case of the general problem of 
the penetration of bread beams through 
concrete. / 


EQUIPMENT 


The roentgen-ray ecuipment tfsed* coif- 


sisted of a cascade type tube housed in a. 


pressure tank together with its transformer 


A 180 cycle, alternating potential, with 
peaks of 1,000 kv. could be applied to the 
tube. Unfortunately, this potential could 


E 
* Presented at the T wenty-fifth Annual Meetigg, American Radium Society, New York, N. Y., June 10-11, 1940. 
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not be measured during the experiment but 
depgnded upon the calibration at,the fac- 
tory. It was, however, readily reprodugible 
and coulc be monitored by the “charging 
current" drawn by the transformer. The 
tube current at full voltage was maintained 
at 3 milliamperes. 

The anode of this tube is shielded by a 
housing of lead, steel, and mercury, so 
designed that a beam of'radiation may be 
directed at any angle between vertically 
downward and the horizontal: For the 
followingsexperiments only the downward 
direction was used, the radiation being in 
the same direction as that of the cathode 
says. The radiation passed through the 
tungsten target, the water jacket, and then 
through zbout 2 mm. of mercury. The ap- 
proximate inherent tube filter is stated in 
Figure 2. 

The focal spot was measured by means 
of pin hclt photographs and was about 2 
cm. in diameter. 


NARROW BEAM ABSORPTION M EASUREMENTS 


In the first instance, and following the 
L 
the true absorptions of lead, concrete, and 
water were determined by using a narrow 
beam of -adiation. In this manner the be- 
havior of conerete as an absorber could be 
fomparec with that of a lighter material 
(water) as well as that of a heavier material 
tlead). 

Figure 1- shows the experimental setup 

in cross section. A hole in the floor of the 
treatment room, directly below the target, 
permitted a narrow collimated beam to be 
projected into the well shielded room below. 
The floor of the treatment room is made of 
concrete and is 3 feet thick. Very little 
izakage tirough this floor was detected. 
e The ircensity of radiation was measured 
by thick walled thimble chamberse con- 
nected fo an electrometer tube network and 
current compensator. The ionization cham- 
ber could be placed at a great distance from 
the filter, as shown in Figure r. 

The®limiting diaphragm, 10 cm. thick, 
shown in Figure 1, permitted a beam to 
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Fic. 1. Technique of determiring the absorptien of 
narrow beams by concrete, water, and lead. A zross 
section of the transformer end tube is shown, as 
well as the positions of filters and measuring in- 
struments. Distances in centimeters. 


pass through the hole in the flcor without 
grazing the latter. When lead fore-fi ters 
were used they were placed just above the 
limiting diaphragm. The heavy concréte 
slabs, as well as the tank of water, were 
placed on the flcor of the treatment r»om 
over the hole. 


CONCRETE AND WATER ABSORBERS 


The concrete blocks were made of Fort- 
land cement, sand and small gravel (up to 
about 8 mm. in diameter), in the ratio of 
about 1:2:2. It was wet-cast into woeden 
frames, 2 feet square and with various 
thicknesses. A slight tamping, correspond- 
ing to conventional builder's practice, was 
given the wet matérial and it was then set 
aside to dry indoors for several mor ths. 
The blocks were then weighed and meas- 
ured. The specific gravity of the seasoned 
blocks averaged 2.2 and varied among the 
samples from 2.15 to 2.23. 


° ^ 
. Two blocks were made of 2 inch thick- 
ness, and one each of 4, 6 and to inch thick- 
ness. In this way the same nofhinal absorber 
thickness could be obtained from several 
combinations of the blocks. The transmis- 
sions througheall possible combinations of 
the blocks, as well as through different re- 
gions of individual blocks and combina- 


e tions, were tletermined and practically no 
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Figure 3 
the narrgw beam by water, concrete gnd 
lead,ewith several lead thicknesses used as 
fore-filters. The concrete and water curyes 
are almost straight lines on the seneilog 
plot, within the experimental errop. It is 
evident that concrete, like water, adds 
very little to the hardness of the trans- 
mitted beam, whereas lead continues to 
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Fic. 2. Attenuation of narrow beams by lead and by concrete determined by technique shown in Figure Ia 


inhomogeneity was discovered. The density 
of the concrete was satisfactorily uniform. 
The ‘water absorber consisted of a tank 
having a paraffined paper bottom. It was 
placed over the hole in the treatment room 
floor. It could be filled to a depth of about 
60 cm. and the attenuation due to any 
chosen thickness of water determined. 


ABSORPTION @URVES 


Figure 2 shows the absorption of the nar- 
row beam in lead and concrete as deter, 
mined with the technique described above, 
the initial filtration being that inherent in 
the tube head. (See value in Figure 2.) 


absorb 1,000 kv. (peak) radiation selec- 
tively even after as much as 40 mm. of 
lead are penetrated. 

If desired, the “lead equivalent” ef any 
thickness of concrete up to so cm. can be 
obtained from Figure 2. The “lead equiva- 
lent" 1s defined as! the thickness of lead 
which will have the same true absorptions 
for the given roentgen-ray beam as "the 
protective material in questicn. A compari- 


son of the “lead equivalents” for 1,000 kv., 


(peak) radiation and those for radium and 
lower voltage roentgen ravs are given in 
Figure 4. ° 
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efficients in lead, concrete and water from 
theQdata of Figures 2 and 3 are,given ir 
Table 1. The electronic scattering cpefh- 
ciegts are calculated on the, assumption 
thatethe effective atomic weight of concrete 
is not far from that of silica. The accuracy 
implied by the data in Table 1 1s, of course, 
presumpruous, considering the assumptions 
made, but three significant figures are 
shown to illustrate the trend in the coefh- 
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penetration of a brick wall by gamma rays, 
of narrow and very broad beams. From 
their work it éan be concluded that, if the 
thickness of a brick wall were to be deter- 
mined from the narrow beam attenuation 
coefficients corresponding toggamma radia- 
tion, at least two and one-half additional 
half-value layers of brick would be required 
to make the wall a safe barficade. This 
amounts to thickening the wall.abou- 40 
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Fig. 3. Abserption ct the narrow beam (shown in Fig 1) by lead, concrete, and water, showing the effec of 
addition of extra lead fore-filters. 


cients as tae beam of radiation is progres- 
sively, hardened by the addition of lead 
fore-filters. It is evident that 1,000 kv. 
(peak) radiation is absorbed in concrete In 
the same manner as it is absorbed in water, 
namely th-ough the Compton process. 

e 


PENETRATION OF BROAD BEAMS ° 


The &xperimental work of Kaye, Bell and 
Binks? illustrates very clearly the magni- 
tude of the scattered component of a 
broad ebeam of gamma rays penetrating 


4a protective barrier. They compared the 


per cent. The hardness cf radiatiof used 
by the above authors was equivalent to 
about 1,500 kv. monochromatic. 

It was thought worth while to determ ne 
experimentally the grder of magnitude of 
the effect of broadening a beam of 1,000 Ev. 
(peck) radiation penetratmg a thick blcck 
of concrete. Unforttinatelv a full sized wall 
could not be set up at this laboratory and so 
only the special case of a moderately broad 
beam, of a size often found in therapy, w:th 
the ionization chamber close to the scart- 


terer could be tested. 
& 
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Fic. 4. Equivalence of lead and concrete as absorbers 
of narrow beams of 1,000 kv. (peak) roentgen rays, 
as well as values for radium given by Kaye®and 
for lower voltage roentgen rays given by Taylor.” 


Figure 5 shows the experimental setup. 
A concrete block was chosen of such a thick- 
ness (14 inches) and placed at such a dis- 
tance from the target that approximately 
the &ccepted tolerance dose was trans- 
mitted. The concrete block was suspended 
in mid-air by means of a cradle held by 
chain tackle. The intensity of radiation at 
50 cm. from the target was 100r per minute, 
our usual therapy intensity. The filter was 
that inherent in the tube. 

The thimble chamber, having about 4 
mm. wall thickness, was placed at a chosen 





distance (marked x in Figu-e 5) from the 
lower fage of the concrete block. The gon- 
cretq was first exposed to a beam 30 cm. in 
diameter and the transmitted intensity,de- 
termined. Then, without varying any ether 
condition, the beam diameter was reduced 
to Io cm. by inserting a ccnstricting dia- 
phragm “at B, see Figure 5. This procedure 
was repeated for several values of x. 

For each value Of x the ratio of intensity 
transmitted by the wide beam over that 
transmitted by the narrower one was de- 
termined and these are given ineTable rr. 

Since some radiation necessarily struck 
the floor below the suspended blocks and 
was partly scattered back, tais error had tå 
be accounted for. This was Gone by displace 
ing the thimble chamber aorizontally so 
that it was out of the direct beam, and at 
the same time shielding the thimble with 
a block of lead from that radiation scat- 
tered from the suspended ccncrefe, but not 
from that coming from the floor and lower 
walls. This procedure yielded only a first 
order correction, but the results showed 
that this cgrrection factor was fortunately 
small. The ratios corrected in this màn- 
net are shown in the third cplumn of 
Table rr. 

Even the 10 cm. diameter beam cannot 
be considered truly narrow in «his instance, 
especially when the value of x was smal 
Some scattered radiation would reach the 
chamber when it was close ro the concrete. 



































TABLE I 
ATTENUATION OF NARROW BEAMS OF 1,000 KV. (PEAK) ROENTGEN RAYS 
. Absorption Coefficients from Slopes of Experimental Curves in Figure 3 
Fore- : a 
Alter Concrete Water Lead 
Lead u e u u 
g g g 
mm. cm," H/P F cm.71 u/p e cm.-!| 4/p j ; 
o ——M—M— rM MR LL Leal OC 
° 
Tube | 0.177 | 0.0805 ¢-71 X107? | 0.0920 | 0.0920 5 2.73 X10-55 | 1.88 | 0.166 6.91 X107% 
T25.1 | 0.158 | 0.0718 | 2.41 0.0808 | 0.0808 | 2.40 I.II | 0.098 | 4.06 
T37.9 | 9.155 | 0.0705 | 2.37 0.0789 | 0.0789 | 2.34 I.OI | 0.589 | 3.72 
T 50.8 | 0.152 | 0.0691 | 2.33 0.0772 | 0.0772 | 2.29 | 1.00 | 0.588 | 3.68 
u — absorption coefficient per centimeter. 
AH. /p * mass absorption coefficient. " 
e* =electronic absorption coefficient. 
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* 
Its magn tude could be determined by 
using the data of the experiment shown in 
Figure 1 where the concrete absorber, was 
at a great distance from the thimble cham- 
ber. The ratio of measured inténsity due to 
the wide beam over the i intensity calculated 
from tRe narrow beam attenuation curves 
was determined. These values are shown in 


Table m1. 


CONCLUSIONS 


The data in Table 111 indicate the order 
of magnitude of the error which might 
arise whe- one calculates the thickness of a 
concrete barrier wall by using nothing more 
than the ordinary narrow beam attenua- 
tion coeff cients pertaining to concrete and 
to this potential. At least two additional 
half-value lavers of concrete would be 
needed to compensate for scattering. This 
means that an additional thickness of 8 
cm. of cowrete must be added to the value 
calculatec- on narrow beam data. 

The re-ults of the experiment described 
above and illustrated in Figure 4 answer, 


e 
TABLE II 


Ratio of intensity due to 30 cm. 
Distance = of the beam over that due to 
thimble from the 10 cm. beam 
concrete block - - 
“in centimeters Corrected for 





Measured 
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Ratio of the corrected inten- 
sity due to the 30 cm. beam 
over the intensity calcu- 
lated from narrow beam 
attenuation curves 


Distance = of the 
ghimble fym the 
comerete block 
in centimeters 
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Fic. 5. Method of studying the effect of the wicthof 
a beam on the penetratior of a thick concrete 
block. 


of course, only part of the quete=-——— 


volved in the whole protection probem. 
In most instances the scattered radiation 
which must be excluded from personnel 
covers a large area of the barrier wall «nd 
scattering from very wide angles must be 
considered. A complete experimental study 
of this nature requires the construction 
of full scale walls, and walls placed at sev- 
eral distances from the source of radia-ion. 
This, unfortunately, could not be carried 
Out. 

It is well to point out that the recent 
development of compact roentgen-ray ma- 
chines operating at 1,000 kv., and over, in 
the investigation of metal welds and <ast- 
inzs will eventually be utilized in roentgen 
therapy installations. In such cases the 
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ROM August 1, 1939, to February 1, 

1943, 375 patients with cancer were 
treated by the 1,000,000 volt machine at 
Memoria. Hospital. A study was made of 
the records of only those patients, 315;n 
number, who had finished their treatments 
by November 15, 1942. 

Although it :s too early to draw any 

conclusions as to the survival rate of pa- 
tients treated by the 1,000,000 volt ma- 
chine, nevertheless the analysis of these 
records revealed certain advantages and 
disadvantages of this unit as compared 
with the 20,000 volt machine. 
_ This paper, therefore, is an account of 
what happened to 315 patients with cancér 
who were treated by a 1,000,000 volt ma- 
chine, anc is an expression of opinion as to 
the value of ghis higher unit in roentgen 
terapy. 

The machine in use at Memorial Hospital 
consists of a low frequency resonance trans- 
former ir which is placed a coaxially 
mounted multi-section roentgen tube. Both 
* the transformer anc the roentgen tube are 
contained in a grounded steel tank. Freon 
12 gas Js used for insulation. The roentgen 
rays are generated from a target mounted in 
the end of an extension chamber projecting 
out from tae bottom of the grounded tank. 

e the unt is simple, compact, and free 
fromeexpo: ed high voltage. A considerable 
. ¿degree of flexibility has been gained through 
a device} which permits an adjustment of 
the radiaton beam on a vertical plane at 
any angle irom vertical to horizontal.! This 


* Design@d b> Dr. G. Failla. 


THERAPY UNIT AT MEMORIAL 


flexibility is accomplished, in part, by sar- 
rounding the roentgen-rey source with an 
11.2 cm. layer of mercury in a suitable steel 
tank in which a hollow truncated steel ccne 
Is so placed as to provice a "window" in 
the mercury through which the roentgen- 
rav beam may pass at the desired angle. 

Thus the great objection which many have 
had to the supervoltage unit, its inflexibility, 
has been largely overcome, for at Memorial 
Hospital the machine can be adjusted to 
the patient, not the patient to the mach ne. 

The importance of this careful positon- 
ing of the roentgen-ray beam with respect 
to the lesion to be treated cannot be over- 
estimated. This is especially true when 
small beams are used, as they are in she 
higher voltage unit, because of the rela- 
tively larger gain :n depth dose. 

The chosen position of patient ened 
roentgen-ray beam should be maintamed 
throughout the treatments. The added flex- 
ibility of angulations of the beam enatles 
the radiologist to make the desired setup 
with the patient in a comrortable position, 
thus lessening the possibil tv of the patient 


changing his position dur ng the course of 


the treatment. 

To make doubly sure that the beam is 
at all times properlyedirected, the patient 
is under constant observation by the tech- 
nician through a window, which, while p-o- 
viding a full view of the treatment room, 
at the same time affords the technicmn 
complete protection from roentgen ra-s. 
This windowf consists of a glass “‘aquar- 

Í Designed by Dr. G. Failla. 


i . ` : . ` . - . e . . ^ 
* Read in par- at the Forty-second Annual Meeting, American Roentgen Ray Sociegy, C incinnati, Ohio, Sept. 23-26, 1941. 
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Taste | machine: a tube current of 3 ma.; a filter 


CLASSIFICATION OF PATIENTS WITH CANCER 
* 


























— a . " - e 
"1 Total - 
number Suit- Unsuit- 
é b 
" of e| able able 
cases 

Lung 93 59 34 
E 3 h: * 2 1 a” 
„sophagus 02 39 & 2 
Stomach e 29 9 20 
Bladder 25 13 15 
Prostate 17 7 10 
Rectum 17 14 3 
Cervix and vagina 17 6 11 
Ovary 13 $5 | * 
Bone 9 8 I 
Misceljaneous* 33 10 23 
Total ste 170 145 








* The miscellaneous group includes patients with retroperi- 
toneal sarcoma, Hodgkin’s disease, lymphosarcoma, and those 
with cancer of the pancreas, uterus, gallbladder, tonsil, kidney 
and parotid gland. 

ium," filled with water, which fits closely 
In an opening in the concrete wall of the 
treatment room. 

Still another device has been provided to 
insure accuracy of dosage. It consists of an 
integrating and recording dosimeter.* It 
provides a graphic record of each treat- 
ment. The ionization chamber of this in- 
strument is only 0.63 cm. in diameter and 
1,5 cm. in length. Because it is so small it 
records the dose delivered to the skin, in- 
cluding back scatter. The chamber is con- 
nected to the measuring device bv means of 
two flexible cables about 0.5 cm. in diame- 
ter and 15 feet in length. It is readily 
attacbed to the patient at the center of the 
held to be irradiated. If the patient were 
to move during the treatment, the chamber 
would be displaced with respect to the 
roentgen-ray beam, and if the movement 
were considerable, it? would show on the 
graphic record. 

By these several deyices, the flexibility 
of the machine and the accuracy of the 
beam are made possible. 

At the Memorial Hospital the following 
factors are used with the 1,000,000 volt 


* Designed by Dr. G. Failla and tbe Leeds and Northrup Com- 
pany. e 


consisting of 2 mm. tungsten, 2 mm. mer- 
curye 8 mm. copper, and seve-al millimeters 
of water. These form a halfdayer value of 
3.8 mm. of lead. The target skin distance is 
7o cm. The intensity of the verticgl beam 
is £O r per minute. 

No selection of patients was made for 
treatment by the 1,000,000 volt machine. 
The majority, however, were in the ad- 
vanced stages of the disease, since those 
patients who have failed to mprove under 
other treatments are often the first to be 
subjected to new methods of treatment. 

Of these 315 patients, 145 were unsuit- 
able for use as a means of judging the 
value of the treatment. They were either 
too sick to finish even the original outlined 
course of treatments, or had proved liver 
or peritoneal metastases, or on first exami- 
nation revealed widespread metastases to 
bones or lymph nodes. The renfaining 170 
patients, many with inoperable or recurrent 
cancer, were classified as suitable. 

The data here presentec, however, in- 
clude all patients, suitable and unsuitable. 

In Table 1, the 315 patients are classified 
according to the form of the disease. 

Ninety-nine of the 315 patients had re- 
ceived previous treatment, either surgical 
or radiation. ° 

In only 32 patients of the 315 was theft 
no microscopic proof of disease. Of these 32 
patients, 10 had recurrent disease which 
had been proved formerly by biopsy; and 
4 had gross evidence of inoperable cancer, 
revealed by exploratory operation. No bi- 
opsy was taken of these 4, hcwever, as it was 
considered unnecessary to do so. In enlv 18 
of theentireseriesof 315 patients, therefore, 
was the disease histologically unproved. 

The treatments were given in daily frac- 
tional doses of 250 to 400 r, measuged in alg, 
As aerule the patients tolerated them bttter 
than similar patients under the 200,000 
volt machine. Roentgen sickness was less; 
it was not even a problem. With a few ex- 
ceptions the skin reaction f-om a total dose 


a 


“ 


ranging from 2,100 to 5,020 r per poftal was, 


not severe. 
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The actual tumor dose in roentgens was 
cal@ulated by the usual method. The depth 
dose data were taken from measurenfents 
matle bv Quimby and Focht'eon the ma- 


volt unit in treatment of cancer of the lung.e 


e. . 5 . 
Casea. Diagmosts: Super or sulcus broncho- 
genic carcinoma with rib destruction. 
Histopathological Diagnosis: Bronchogente 


chine used in thesetrestnrents— Cancer. = 


An analysis of the groups presented in 
Table 1 fellows. 

The largest groups were made up of those 
treated ae cancer of the lung and of the 
esophagus. In fact, during this three and 
one-half year period all patients, with few 
exceptions, who were admitted to the hos- 
pital with’ one or the other of these diseases 
were treated by the 1 million volt unit. 


e CANCER OF THE LUNG 

* Of the 93 patients treated for cancer of 
the lung, 21 are alive, 68 are dead, and 4 
have been lost track of. The survival rate 
is shown in Table u. 

The caggs of lung cancer were usually 
treated through two circular fields, one 
anterior «nd one posterior. The size of the 
fields var ed with the size of the tumor. At 
times a lateral field was added. The dailv 
dose ranged from 250 to 400 r ami the total 


' dose for each field from 4,000 to 5,200 r.e 


The fo fowing case report shows the fa- 


Treatment: The patient was freated through 
an anterior and a posterior field each receiving 


300 r to one field daily with a total dose of 


4,500 r te each circular field 11.5 cm. in diameter ° 


The tumor dose was 4,500 r (Fig. 1)? 
Subsequent Course: The condition of the pa- 
tient is excellent. The roentgenograms of the 
chest, fifteen months after finishing the treat- 
meat, show complete regression of the tumor 


(Fig. 2, 4 and B). 


CANCER OF THE ESOPHAGUS ° 


Of the 62 patients treated for cancer of 


the esophagus, 11 are alive, 47 are dead, 
and 4 have been lost track of. 

The survival rate is shown in Table 1n. 

The esophageal cancers were treated 
through four fields, two anterior and two 
posterior. The size of the field was usually 
I4 by 7 cm. The patient received from 300 
to 400 r to each field daily, with an average 
total dose ranging from 3,600 to 4,200 = for 
each field. 

The following case illustrates the favor- 
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After a period After a period 
? of more tian 2 yr. of 2 


ec O | 9 


oo oc oo 
*» 


* N E.D. =No evidence of disease. 
€ 


After a perioc of 
more than | yr. 


vorable result from the use of the 1 million able result of this treatment. . 
\ " TABLE II 
"o CANCER OF THE LUNG e 
P Alive: 21 
E 
Between 5 and 
í More then 2 yr. Two yr. More than 1 yr. sae ieee Between 3 and 6mo. 
' - ^ 
addo E 
4 I 6 6 4 j 
(2 N.E.D.") (with disease) (& N.E.D.) (3 N.E.D.) (I NED.) 

(2 with cisease) (1 with brain (2 with disease) (3 too soon after 
metastases) (1)? finishing treatment 
but primary to be proved: 

" controlled * 
e . * | E 
^ e Dead: 68 
me * a 
After a period 


After a period 
between 3 and 12 between 3 3 days and 
mo. 3 mo. 
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Case 11. Diagnosis: Cancer of esophagus. 

Histopathological Diagnosis: : Epidermoid Caf- 
cinoma, Gradt 3 i 
l Treatment: The patient was treated through 
four fields, two anterior and two posterior. The 
size of the feld was 14 bye7 cmp. He received a 
total dose of 4,200 r to each field with a tumor 
dose of 8,000 r (Fig. 3). 

Subsequewt Course: The patient who had been 
able to swallow only liquids is now able to eat 
everything without difficulty. He is in excellent 

eneral condition. The roentgenograms, nine 
months after treatment, show a normal esopha- 
gus (Fig. 4, 4, B. C. D». 





° dt. 
Fic. 1 





Fic. 2. 


The result of the esophagoscopic examina- 
tions before and after treatment is as follows: 

May, 1942, before treatment. The esophago- 
scope was passed with difficulty and at 4 dis- 
tance of 18 cm. from the incisor teeth there was 
a fungating ulcerated lesion which was most 
prominent on the posterior lateral “walls. It 
seemed to obstruct the esophagus almost com- 
pletely. 

September, 1942, after treatment. The 
esophagoscope was passed without difficulty 
and at a distance of 18 cm. from the incisor 
teeth a stricture was noted. Tere was no bulg- 
ing within the lumen. Although the mucosa 
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Location of fields in radiation treatment of cancer of the lung 


Case r. Cancer of the lunge./, roentgenogram of the chest taken before radia-ion treatment. 


t 
B, roentgenogram of the chest taken fifteen months after completing treatment. 
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Tase III 
a CANCER OF THE ESOPHAGUS 
e 
—- —— - - *»— — - = — - e — —_- 
~ å Alive: 11 
1-3 vp 
More than 2 yr More than 1 yr. Between 12 and 6 mo. d Between ub ene 2 23 ma 
ENNIUS PEL 
O | 2 e 4 5 
(N.E.D.) | (N.E.D.) | (2 with disease) 





B (I N.E.D.) 
(2 too soon afterefinishirg 
treatment to be proved; 





























" - as *- 
Dead: 47 
= 3 ; l " — - 
" . ; à a . 
After a period After a period of Between 12 and B = 
, 9 ; v 
of more than 2 yr. more than 1 yr. 6 mo. CCWEON J MO: HIC IND 
° — = C "- 
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" I | 2 17 | 27 











was somewhat inflamed, no ulceration could be 
seen. There was an excellent regression of the 
tumor from the therapy. The lumen appeared 
adequate. « 

During -he course of treatment, both the 
lung and esophegus cancers were observed by 
endoscopic methods. 


GASTRIC CANCER ,„ 

Of the 28 patients treated for gastric can- 
cer, 2 are,alive, 21 are dead, and 5 have 
been lost of track of. 

The survival rate is shown in Table tv. 


Neate patient en this group was classified as 


rimary operable," and then irradiated in- 
stead of receiving surgery. 
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The 2 living patients have recurrent d:s- 
ease. 

Of the 21 patients who died, 19 had an 
exploratory laparotomy done which showed 
that 7 had proved metastases to the liver, 
pancreas, peritoneum or omentum; that 9 
must be considered inoperable without giv- 
ing detailed reasons; and that 3, with recur- 
rent disease, were inoperable. This leaves 
only 2 that were called incperable by roer t- 
gen and clinical studies alone. 

It is evident, therefore, that the results 
from this group furnish little evidence of 
the possibilities of million volt therapy In 
the treatment of gastric cancer. 


3. Location of fields in radiation treatment of cancer of the esophagus. 
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Fic. 4. Case 11. Cancer of the esophagus. 7 and B, roentgenograms of the esophagus teken before radiati 
treatment. C and D, roentgenograms of the esophagus taken nine months after comoleting treatment. 
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CANCER OF THE BLADDER The survival rate is shown in Table v.  " 
Of the 25 patients treated for cancer of It has been our experience in the radia- 
the bladder, 7 are alive, 16 arg dead, and tion therapy of bladder cancer with either -: 
2 have been lost track of. i 200,000 or 1,000,000 volts, that if the tumor 
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TABLE IV 


GASTRIC CANCER 








Kilovolt Roentgen-Ray Uni- 
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| Between #2 and | Between 3 anc 
. More tar 2 yr. | 2 yr More than 1 yr. 3 mo. | I mo. 
Y ay " 
ah J = . D 
e 
Dead: 21 2 
After a period M h Between 12 and Between 6 me. 
of more than 2 yr. = a wore TARD £ g7 6 mo. and 2 wk. 
—— — Es n 
— | — | es " 4 L7 
— — o 
M e 
a. - s " 
Is infectec and the patient has urgency and of the neck of the bladder. [t appears to oe an 
frequency of urination, roentgen therapy extremely extensive neoplasm. 
affects the patient in one of two ways: Treatment: The patient was treated th-cvgh 
either the symptoms axbside rapidly during five fields, one anterior, two lateral and two : 
the first treatments, indicating a favorable posterior, each field being -4 by 11.5 cm- Se a 
tabs s daily dose was 300 r to each field. The tctal 
response;er the symptoms increase, often : 
Ec ber wed e a a Bas de D dose was 3,000 r to the anterior and posterior e 
di FI d Ef d on M q as to DE fields and 3,600 r to the late-al fields. The temor 
iscontinued. If the patient 1s affected seri- qose was 6,060 r. ' e 
ously by the treatment, the symptoms ap- Subsequent Course: The patient is in excelent 
pear to be increased earlier and with greater health with no bladder symptoms. The cwstos- 
severity wher the higher volta&e is used. copy one year and nine months after the teat- e 


' This may be cue to the greater depth dose. 


€ 
Case ui. Diagnosis: Cancer of the bladder. 
Histopathological Diagnosis: Papillary carci- 
noma. . 
The cystoscepic report before the treatment 
was as follows. The cystoscope reveals a large 
papillary. fungating lesion which involves most 


ments were finished showed only “scarring” in 
the vault. There was no ev dence of recurrence. 


e 
CANCER OF THE PROSTATE 
Patients with cancer of the prostate aye 
often treated at Memorial Hospital with 
stilbestrol, omitting irradiation. This ac- 























TABLE V 
b CANCER OF THE BLADDER 
NEEDED eer ae - - = E 
Ali ` 
i Alive: 7 
h Between 12 and E 
Three yr. More than 2 yr. More than 1 yr. "e Between 6 anc 3 mo. - -x~ 
P puce cec ———— ee 
is I 2 I I 2 
e E 
« Ot iD.) (N.E.D.) (N.E.D.) small recurrence; (N.E.D.! 
~~ treated with gold 
e radon seeds 
. 

e e 

) Dead: 19 
(1 patient aiec of i 
‘ Rec 
» pneumonia ) 
- " 3 
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TABLE VI 
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CANCER OF THE PROSTATE e J 
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= — 
Alive: 7 Š 
— : — C — a —— 
e 
3 yr More than 2 vr. yr. More than 1 yr. Less than 1 yr. 
& - ee - - —.e - — e 
I | 3 | I | 2 ES 
, | s e . à 
(N.E.D.) (1 N.E.D.) (N.E.D.) (1 No evidence 
y > - . " LJ 
` 8 (2 some recurrent Stilbestrol of active disease, 
` m . . 
* | disease) | since treatment stilbest¢ol also) 
‘ ; : à e 
n Bilateral orchidectomy (1 with disease) 
recently 
e m Z l 2 E E " - 
Dead: 8 E 
d T | -" e lis 
E = | p en cR: 8 à 
| 





| (1 committed e 


suicide) 
| NM u E aS o 





counts for the small number treated by the 
e 1,000,000 volt unit. 

Orchidectomy and stilbestrol are well 
known and many are enthusiastic over this 
new method of treating cancer of the pro- 
e state For this reason roentgen therapy is 

neglected. This is a mistake, for irradiation 








is a valuable adjunct in the treatment, es 
pecially when bone metastases are present. 
Of the 17 patients trezted for cancer of 
the prostate, 7 are alive, 8 are dead, and 2 
have been lost track of. ° 
The survival rate is shown in Table vt. 
The patients in this group were treated 





e 
MR Y f 
taie tinet e 
e 
e 
D 
e 
e 
* 
e, 
* 
à 
l a 
e 
E 
* 
CC 
| n 
Fic. 5. Location of fields in radiation treatment of cancer of the prostate. 
j a 
e 
e 


e € a Ly °. ^ *; EE v t" s " 
* " e * "Uu * " 
e e 
*. : e e. " 
Vor. st. No. 1 Experience with the 1,000 Kilovolt Roentgen-Ray Un t 9I 
? * Y 


through six or seven fields, two anterior, 
twoposte-ior, two lateral and some with a 
perineal field. The daily dose was usually 
3oer to one field. The total dose was 3,000 r 
to efch of the fields (Fig. 5). 


Case%v. Diagnosis: Cancer of the prostate. 


Histopathological Diagnosis: Cancer of the 
prostate. The prostate was enlarged, irregular, 
and stony hard. . 

Treatment: The patient was given 3,300 r 
to each of the two anterior fields, 3,300 r to 
each of the two posterior fields and 2,100 r to 
each of thé two lateral fields. In addition, 2,100 
r was given through a perineal field. The tumor 
dose was 7,120 r. 

e. Subsequent Course: The patient is in excellent 
*ondition three years after completion of treat- 
ment. He is working steadily and shows no evi- 
dence of disease. The rectal examination re- 
vealed a rather elastic prostate not at all typical 
of active Cisease. 

= 

CANCER OF THE RECTUM 


Of the 17 patients treated for cancer of 


the rectum, 6 are alive and 11 are dead. 
The survival rate is shown in Table vit. 
d 


dose was between 300 and 400 r per feld, 


with a,total dose of 3,000 to 3,600 r per 
feld. ° ° 


Case v. Diagnosis: Cancer of the rectuam. 

Histopathological Diagnosis : Adenocarcirama. 

The rectal efamination revea@ed a large t *ed 
angular carcinoma beginning 1 cm. from the 
skin margin. The lumen was greatly narrowed. 

Treatenent: The patient was treated in the 
manner explained above, with a tetal tumor 
dose of 7,150 r. 

Subsequent Course: The patient is in £ced 
general condition and today, one year and 1ne 
moaths after finishing the treatments, shcws 


no evidence of disease. The lumen is sufiGent e 


for evacuation. 


Not much can be repcrted on the other 
cases of this group. Although as a rule rectal 
cancer does not respord completely to 
roentgen therapy, yet aere are 3 cases 
that show at least a very good regression 
of the disease. Two of these were inoperable 
at the time the treatments began and the 
other one, while operable as far as the lozal 
lesion was concerned, was inoperable be- 
cause of the patient's advanced years. 


Tase VII 
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e CANCER OF THE RECTUM 
» d 
Alive: 6 
A More than 2 yr. 2 yr. | More than 1 yr. I yr. | Between 10 aad 
12 mo. 
t I — 3 — 2 
. N.E D. (1 No evidence of active with disease 
disease) 
(2 with disease) 
= i 7 j e 
= 
Dead: 11 
EE a ^ = 
Between 12 end 
More then 2 yr. 2 yr. More than 1 yr. I yr. 
3 mo. 
— = s — € 
å - $a j - 8 
© . © (1 had ovarian cancer 
9 r r 
and died of this) 
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The arrangement of the fields in patients 
with cancer of the rectum 1s similar to that 
in patients with cancer of the bladder or 
prostate. Six pelvic fields, about 14 by 11 
cm. in size, were generally used. The daily 

. 





CANCER OF THE CERVIX AND VAGINA 


e Of the 17 patients treated for cancer of 
the cervix and vagina, 3 are alive, 1c are 
dead, and 4 have been lost track of. 

The sugvival rate is shown in Table vin. 
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Tase VIII 
CANCER OF THE CERVIX AND*VAGINA e p) 
e ———— a a 
Alive: 3 ^ E 
| OQ <<<$<$<———<—— .. 
More than 2 y9. i y ° | More than 1 yr. diei ca a | Less thang4 mo. &" 
= DENS. eee IN (i 
— NE" | : = | ib | 3 | E - 
K l 
. Dead: 10 ° ! 
e | i | 4 | 5 | = 
e 
It is significant that of this group enly The survival rate is shown in Table rx. 
2 patients had not been thoroughly treated Eight of the 13 patients in this group 
previously by surgery, roentgen rays, ra- were, on first examination, considered dg 
dium or all three; and that 1: of the 17 were | unsuitable. All in the group had received 
definitely unsuitable on first examination previous surgery or roentgen treatments. 
for judging the effectiveness of million volt For the past three months all patients 
therapy. with ovarian cancer have been treated by 
Since nearly all of the patients in this the 1,000,000 volt machine. It is too early 
group had received previous roentgen ir- to give any report of them. Théfpatientis , 
radiation a fixed plan of treatment could treated through four pelvic and four abdom- 
not be followed. Whenever it was possible inal fields with an average of 200 r to two œ 
the patient was treated through six pelvic fields daily and a total dose of 3,000 r to 
field$. The total dose was approximately each field., 
2,600 r to each field. The previous treat- BONE SARCOMA l 
ments made it impossible to give a higher "Of the 9 cases with bone saraoma 3 are 
total dose; it was often lower. alive, § are dead, and 1 has been lost 
track of. 
SANSER OF THE OVARY The survival rate is shown*in Table x. 
*Of the 13 patients treated for cancer of On 2 of these patients, amputation wat 
the ovary, 3 are alive and 10 are dead. performed after completion of irradiation. 
TABLE IX e 
CANCER OF THE OVARY 9 a 
a T Alive: 3 " 
| * 
More than 2 yr. 2 yr More than 1 yr. | "m ue Less than 8 mo. 
is | e—_ 1 2 € " 
with disease (1 N.E.D.) | - j^ 
(1 with diseasgL LÁ —— LLL 
Dead: 10 e Pt 
; -— 
More than 2 yr. 2 yr, More than 1 yr. "EE and ae io ana l 
E — Ro RNC 
-—— | a | I | 2 5 f 
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á , BONE SARCOMA 
- = — p o = 
m : Alive: 3 
j Between 12 gnd 
More than 2 yr. 2 yr. More than 1 yr. Legs than 6 mo. 
& E | x: T 6 mto. E 
mdp (MÓMÓ—n—À 
I | — -—- 2 — 
(N.E D.) | (No evidence of e 
| . active disease) . 
Dead: 5 
e 
1 Between 12 and 
More than 2 yr. 2 yr. More than 1 yr. , É veris. 5 mo. 
9 e 


















































In one, 2 Ewing's sarcoma, there was no 
microscopic evidence of residual disease 
although the original biopsy was positive; 
in the cther, an osteogenic sarcoma, a 
microscopic examination revealed marked 
irradiation effects. 


SUMMARY AND CONCLUSION 


The results of the treatments, as shown 
in Table x1, are at first glance discouraging. 
Of a Wakol 315 patients, 213 are dead." 

However, the disease was so advanced in 
145 patients that palliation was all that 


Aa could be expected. If we subtract these 145 


e? 





unsuitable cases from the 315, only :70 
remain. Even many of this group presented 
more complicated problems than does the 
usual patient admitted ‘or radiation ther- 
apy. Some had already been treated uf to 
the skin tolerance by the 200,000 vol: mait, 
some were so sensitive -o irradiation that 
it was only after their treatments by the 
2c0,000 volt unit had been interrupted sev- 
eral times that they were referred for t-eat- 
ment with the higher unit; and some were 
so sick that the course of treatments aad 
to be stopped before a satisfactory amount 
of radiation was given. 
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TaBe XI 
"e A SURVEY OF THE PATIENTS TREATED 
Number Prev; Pathological Read 

Diagnosis of i TEVIOUS | Condition Dead Aliv NS 

Cases reatmemt | Unproved nkrcw 

t bm 
Cancer of lung 93 19 7 68 21 à 
Cancer of esophagus 2 15 3 47 11 á 
Cancer ot stomach 29 12 5 21 | 2 ^ 
Carcer of bladder 24 9 3 16 e 7 - 
Cancer of prostate 17 7 3 8 7 - 
‘ancer o“rectum 17 4 3 11 6 © 
Cancer c^ cervix 14 if I 8 a 3 3 
. Cancerg ^ vagina 3 3 O 2 O í 
Cancer c: ovary 13 13 O 10 " > 
* Bone sarcoma 9 2 s d c g 1 
Miscellaneous za 23 6 17 | 5 3 

: a Oa 

Total 315 119 32 213 | 71 31 
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Moreover, the million volt therapy prob- to study the results of trearments given by ' 


ably resulted in palliation for many pa- 
tients over a period of motths ard even 
years before they died. 

Physical. measurements show that at 
greater depth, the highe® voltage does de- 
liver a larger dose than is possible with the 
lower unit. Moreover, when small fields are 
used the in&reased depth dose becomes even 
greater since there 1s little scattered radia- 
tion. This advantage is lessened when the 
ctoss-hre technique is used with the higher 
voltage unit. The dose on the surface of exit 
somewhat offsets the practical value of the 
greater depth dose. 

The million volt unit, however, does per- 
mit the use of a small field. This is an 
apparent advantage, for in the clinical 
application of roentgen radiation a field 
should be used that will include the tumor 
in its entirety with as little of the surround- 
ing normal tissue as possible. Another ad- 
vantage Is the relatively greater depth dose 
in thé smaller fields in comparison to the 
200,000 volt machine. 

THe present analysis would seem to indi- 
cate, however, that the million volt ma- 
chine is not a substitute for the 200,000 
volt unit; that its use is limited to the 
treatment of deep-seated tumors. 

But at a depth of 7 or 8 cm., the lower 
véltage unit gives nearly as great a dose as 
the higher voltage unit, and since the 
former is a more flexible machine it is better 
to use it in the treatment of tumors within 
that range. On the other hand, in the treat- 
ment of deep-seated tumors, especially 
theee hear vital organs, the higher voltage 
unit is better. 

It will be interesting at some later date 


the million volt machine to patients who p, 

werg not in such an advanced stage of dis- Pi 

ease and thus more suitable for judgingethe 

results of roentgen therapy. " > 
e 
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ROENTGENOLOGICAL PROBLEMS, PAST AND FUTURE ,*, 


ECENTLY Barclay,* in an address 

before*the Faculty of Radiologists, in 
reviewing a number of the pitfalls in the 
history of roentgenological diagnosis, ana- 
lezed some of the lessons which have been 
learned over these many years and with 
prophetic vision pointed out a road toethe 
future. No one is perhaps better equipped 
than Barclay as he has stood at the fore- 
front of his profession from the beginning 
of his interest in roentgenologic work. He 
can therefore with some feeling point to the 
mistakes in roentgenologic practice which 
have caused setbacks and lost ground which 
has been recovered only by the subsequent 
great contributions to medicine which have 
been 'brought about through roentgen-ray 
studies. 

In*his reminiscences, Barclay recalls that 
from its very beginning the roentgen. ray 
was used as a method of study of the 
pathologic and as a result the roentgenolo- 
gist was always looking for the abnormal, 
failing to appreciate to the fullest extent 
tlrat he was also observing the normal. His 
well grounded teachings in morbid anatomy 
gave the roentgenologist fixed ideas and 
when he actually saw living anatomy as 
demonstrated by the roentgen ray he, in 
his early work, assumed that these findings 
mae be abnormal. The introduction of the 
opaque meal method of examination of the 
alimentarv tract coincided with the decline 
in popularity of Glénard's disease or 
splanchnoptosis, a déagnosis which had 
been very much in vogue for a number of 
years. The roentgenologic method of study 
revived interest in this*condition and quite 
naturally the roentgenologist was called 
into consultation and, lacking a knowledge 
of the variations in the normal, he quite 
easily fell into the unsuspecting mistake of 


interpreting the normal,as being abnormal 
E 
* Barclay, A. E. Radiology—empiricism or science? Bris. 7. 
Radiol., November, 1943, 76, 344-347. * 
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gards the position of the abdominal viscera. . 


96 


and undoubtedly contribu-ed united 


to the tremendous vogue which splanch- 
noptosis had for*a number of years, and 
wittingly or not, was a party to the surgical 
vogue of the times. As some one has ex- 
pressed it, everything that was fixed in the 
abdomen the surgeon loosed and all that 
was loosed he fixed. 

Little did the roentgenolcgist at the tinte 
realize there were certain normal patterne 
for individuals of different habitus and it 
was the work of Barclay that contributed 
so much to the elucidation cf such observa- 
tions. His studies of the gastrointestinal 
tract are epoch making in that r€spect and 
it was through the efforts of such men as 
Barclay that roentgenologists finally passed 
from the stage of having a fixed idea from 
the traditional teaching of anatomy as re- 


"Roentgenologists attempted to find out 
for themselves the anatomy of the normal 
but in order to do this the studies had to be 


NS 


carried’ out im the course of their routine , " 


work on patients who were considered t 
be normal, and such other normal subjects 
as would collaborate. Barclay points ost 
feelingly that if anatomists had only ap- 
preciated the potential value of roent- 


. ° a 
genologic methods and at once applied ° 


them to the anatomical study of the viscera 
in the normal, living subject, thig dark 
period of uncertainty regarding the normal 
anatomy of the gastrointestimal tract would 
have quickly ended. 

The schools of physiology were also fe. 
miss,in their full appreciation of thé Value 


of roentgenology as an aid in studying the : . 


gastrointestinal tract. The physiólogical 
teaching at that time suggested th 
alimentary tract was a tube, almost a test 
tube, in which certain definite actiens and 
movements took place. The idea was even 
propagated that everythings should work 
according to a fixed schedule and should 
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this schedule by any chance not be adhered 
to, gtasis would occur and various toxic 


~ products would be absorbed, and mans of 


thezpatieat's symptoms were explained on 
this grouad. As a result of such teaching, 
constipat on, Barclay says, became the 


N bogev of *he day amd there was ushered in 
vi 


period in which stasis in the “gastro- 
intestinal tract was considered the causa- 
tive factor of many ills ‘of everyday life, 
particular y arthritic conditions. There 
were certain areas that were commonly 
thought t be partieularly prone to stasis, 
namely th2 terminal ileum, the cecum and 
various perts of the large intestine, and 
again the roentgenologist being unfamiliar 
with the normal, qu te easily fell into this 
conception of stasis. 

Not only was the early roentgenologist 
led astray in the interpretation of the 
gastrointestinal tract but also in the studies 
of the chest. The poor quality of the 
roentgenograms in the beginning of the 
roentgen methods of study possibly con- 
tributed no little to the errors which 
trapped the roentgerologist. In, acdition, 
few roentgenologists having had the oppor- 
tunity to study the normal misinterpreted 
the shadows at the roots of the lung which 
stood out so prominently, mistaking them 


3 for enlargec évmph nodes caused from 


LX 


fiving in the dusty streets of the city, or 
lymph nodes of tuberculous origin, whereas 
in fact, as we know now, these were merely 
the normal vascular markings of the roots 
pf the lungs. With each improvement in the 
technique there was an added burden of the 
interpretation of the normal lung structure 
and, as Barc ay points out, “‘a shadow 1s 
not an entity tn itself and has no character- 
istics of its own. It is merely the image of 
some object which lies between it and the 
sqitrce of the rays." Thus the recognition 
and Ynterpretation of such structurese de- 
‘pends entirely on a knowledge of the fea- 
tures of the structures themselves. 

° To the roer tgenologist who is well ac- 
quainted with the normal anatomy of the 
lungs, she wealth of cetail provided in 
good chest roentgenograms of today proves 
of great valueebut to the inexpert it may 
equally prove < stumbling block in that he 

° 


may read into the normal structures patho- 
logical conditions. 

With tach adfvancemeat in the technical 
procedures of roentgenclogy there is an 
added burden placed on the roentgenolo- 
gist. How may we meet this advance? - is 
a well known fact that practically nc or 
very little roentgenologizal instructiom is 
now included in the teaching of anatomy. 
While every first class hospital hag an ade- 
quate department of roen-genology there is 
practically no school of anatomy whack 
uses the roentgen ray in its courses of in- 
struttion, and the phys ological depart- 
ments in the various universities are com- 
pletely lacking in roentgenological equ p- 
ment for teaching the students the norma! 
physiological movements of the gastro- 
intestinal tract, to say nothing of tre 
wealth of detail that migh- be taught con- 
cerning the physiology of the lungs by the 
use of the roentgen ray. 

Barclay, with prophetic vision, points -o 
the need of well equipped research depart- 
ments in the universities closely allied with 
the departments of anatomv, phvsiology 
and clinical medicine, having access also tz 
the department of radiology of the hos- 
pital. Such research institutes, in hg 
opinion, should be staffed by men with 
clinical experience in roentgenologic work. 
Such men with sufficiently endowed ins. 
tutes could add enormously to our knowl- 
edge of the normal and perhaps could ad- 
vance medicine more rapidky by such re- 
search on the normal. The necessity for 
such an institute is the more important zs 
the result of the introduction of nes 
miniatire roentgenography and the en- 
thusiasm with which it has been received 
both by the profession and by the laity. 
As is pointed out in*Barclay's discussion, 
the roentgenologist in such mass survey 
work is interpreting the normal and the 
diagnosis of health is infinite y more diffi- 
cult and more important than that of 
disease. 

The need for such a research institute 
can scarcely be doubted. What school or 
university will seise the opportunity tc 
establish itself in the vanguard of such 


epoch-makirg studies: 
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Items for this section solicited promptly after the events to which they ref ermena 

" MBETINGS OF ROENTGEN SOCIETIES* ° : 


Unirep STATES OF AMERICA 


AMERICAN ROENTGEN Ray Society 
Secretary, lér. H. Dabney Kerr, University Hospital, 
Iowa City, Iowa. Annual meeting: To be anfounced. 
AMERICAN €oLLEGE OF RADIOLOGY 
Secretary, Mac F. Cahal, 540 N. Michigan Ave., Chicago, 
Il 


Section on RADIOLOGY, AMERICAN MEDICAL ÁssOCIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. Annual meeting: 1944, to be announced. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. J. S. Wilson, Mack Wilson Hospital, Mon- 
ticello, Ark. Meets every three months and also at time 
and place of State Medical Association. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: 1944, to be announced. 

RaproLocicAL Section, BALtimMorE MEDICAL Sociery 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third 
Tuesday each month, September to May. 

SECTION ON RADIOLOGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. J.D. Coate, 434 Thirtieth St., Oakland, Calif. 

RADIOLOGICAL SEcTION, Connecticut MEDICAL SoclEeTy 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Corm. Meets bi-monthly on second Thursday, at place 
selected by Secretary. Annual meeting in May. 

SECTION ON RapnroLocv, ILLINOIS Srare MEDICAL Society 
Se®etary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, Ill. 

RADIOLOGICAL Section, Los ANGELES County MEDICAL 
ASSOCIATION 
Secretary, Dr. Donald R. Laing, 6s North Madison Ave., 
Pasadena, Calif. Meets on second Wednesday of each 

* month at the County Society Building. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

BROOKLYN ROENTGEN Ray Society 
Secretary, Dr. Leo Harrington, 880 Ocean Ave., Brooklyn, 
N.Y. Meets monthly on fourth Tuesday, October to April. 

BurraALo RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph S. Gian-Francheschi, 615 Niagara 
St., Buffalo, N. Y. Meets second Monday of each month 
except during summer months. 

CHICAGO RoENTGEN SOCIETY 
Secretary, Dr. Warren W. Furey, 6844 S. Oglesby Ave., 

e@ficago, Ill. Meets second Thursday of each month 
October to April inclusive at the Palmer House. 

CINCINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. Samuel Brown, 707 Race St., Cincinnati, 
Ohio. Meets third Tuesday of each month, October to 
May, inclusive. 

CLEVELAND RADIOLOGICAL S®cIETY 
Secretary, Dr. D. D. Brannan, 11311 Shaker Blvd., 
Cleveland 4, Ohio. Meets at 6:30 p.m. at Allerton Hotel 
on fourth Monday each month, October to April, inclusive. 

DarLAs-Fonr WonrH Roent&en Srupy CLuB 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meetings held in Dallas on odd months 
and in Fort Worth on even months, on third Monday, 
at 7:30 P.M. -" 

DENVER RapnroLocicAL CLuB 
Secretary, Dr. Edward J. Meister, 366 Metropolitan 
Bldg., Denver, Colo. Meets third Friday of each month at 
Denver Athletic Club. , 


Derrorr RoENTGEN Ray AND Raprum Society® 
Secretary, Dr. E. R. Witwer, Earper Hospital. Meets 


d 


monthly on first Thursday from October to May, at$ 


Wayne County Building. 
FLORIDA RADIOLOGICAL#SOCIETY 
Acting Secretary, Dr. Walter A. Weed, 204 Exchange 
Bldg., Orlando, Fla. Meetings in May and November. 
GEORGIA RADIOLOGICAL SOCIETY 
Secretary, Dr. James J. Clark, 473 Peachtree St., At- 
lanta, Ga. Meets in November and at agnual meeting 
of Medical Association of Georgia n the spring. 
RADIOLOGICAL Society or KANnsas City 
Secretary, Dr. Arthur B. Smith, 8c Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursdzy of each month aé a 
place designated by the president. è 
ILLINOIS RADIOLOGICAL SOCIETY e 
Secretary, Dr. Wm. DeHollander St. John's Hospital, 
Springfield, Ill. Meets three times a year. 
INDIANA ROENTGEN SOCIETY 
Secretary, Dr. H. C. Ochsner, Methodist Hospital, In- 
dianapolis. Meeting held the se-ond Sunday in May 


annually. 1 


Nx 


KENTUCKY RADIOLOGICAL SOCIETY o 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisv lle >n first Saturday in Apr. 
Lone IsLanp RADIOLOGICAL SoclE~y 
Secretary, Dr. Marcus Wiener, 1230-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:30 P.M. 
LouistANA ReiproLocicAL SOCIETY 


Secretary, Dr. J. R. Anderson. 1130 Louisiana “Ave., 
eShreveport. Meets annually duriag Louisiana State Med-' 


ical Society Meeting. e 
MicHIGAN ASSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. E. M. Shebesta, 1429 David Whitney Bldg., 
Detroit. Three meetings a year, Fall, Winter, Spring. 
MILWAUKEE ROENTGEN Ray SocrETYe 


Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave, she, 


Milwaukee, Wis. Meets month y on second Monday at 
University Club. 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. Annette T. Stenstrom, 1218 Medical atts 


Bldg., Minneapolis, Minn. One meeting a year at time of 


Minnesota State Medical Association. 


NEBRASKA RADIOLOGICAL SOCIETY ` 


Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets third Wednesday of each month, at 6 p.m. 
at either Omaha or Lincoln. 

New ENcLAND RoentcEnN Ray Society ` 
Secretary, Dr. Hugh F. Harz, Lahey Clinic, Boston, Mass. 
Meets monthly on third Friday, Boston Medical Library. 

RADIOLOGICAL SOCIETY OF New JERSEY 
Secretary, Dr. H. J. Perlberg, 921 Bergen Ave., Jersey City. 
Meets annually at time ard place of State Medical So- 
ciety. Mid-year meetings at place chosen by presi ept. 

New York RoENTGEN SOCIETY R 
SeBetary, Dr. Ramsay Spilman, 115 East 61st 9t. 
York Academy of Medicine, at 8:00 P.M. © 

NortH CanoLiNA RoEeNTGEN Ray Socrety 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. Ai 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting <t place designated. 

NonrH Dakota RADIOLOGICAL SOCIETY s 
Secretary, Dr. L. A. Nash, St. John's Hospital, Fargo. 
Meetings held by announcement. 


New York City. Meets monthly on third Monday, New. 


$ us ‘ e 
* Secretaries of Societies not here listed are requested to send the necessary information to the Pditor. 
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CENTRAL New York ROENTGEN Ray SOCIETY CuBA " 


Secretary, Dr C. F. Potter, 820 S. Crouse Ave., Syracuse. 
Three meeti-gs a year. January, May, November. 

@ Ouio RADIOLOCICAL SOCIETY ò 
Secretary, Dr J. E. McCarthy, 707 Race St., Cincinnati. 
Metts at tir» and j lace of annual meeting of Ohio State 
Medical Asscciatior. 

Paciric RoENTGEN SCCIETY 

‘e = SecretarygD-. L.H Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Assexiatiom e 

Pennsytvanta RADIOLOGICAL SOCIETY 
Secretary, Dr L. E. Wurster, 416 Pine St., Williamsport. 
PHILADELPHIA ROENTSEN Ray Soclerv 
Secretary, Dz. R. P. Barden, University Hospital, Meet- 
ings first Thursda- of each month from October to 
May inclusive at 8 15 P.M., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 
PITTSBURGH R®ENTGEN SOCIETY 
Secretary, Dt. R. G. Alley, 4800 Friendship Ave. Meets 
second Wecaesday each month, 4:30 P.M., October 
to June, Pitsburgh Academy of Medicine. 
P E Jasena Pisis basis 





A a re ot STER, IN. Ta 
@secretery, D-. Sidney Larson, Strong Memorial Hospital. 
Meets montt ly on third Monday from October to May, 
inclusive, 8 -. v. at Strong Memorial Hospital. 


Rocky Mountain RADIOLOGICAL SOCIETY 
Secretary, D-. A. M. Popma, 220 N. First St., Boise, 
Idaho. 
T. Lours Soci zrv or RADIOLOGISTS 
/ Secretary, 9. P. C. Schnoebelen, 462 N. Taylor Ave. 
Meets fourth Wedaesday of each month, except June, 
July, August, and September, at a place designated by 
the president. 
San FnaNcisc- RADIOLOGICAL SOCIETY 
Secretary, Da. H. A Hill, 450 Sutter St., San Francisco. 
Meets montaly on third Thursday at 7:45 P.M., first 
six months at Tolamd Hall, second at Lane Fidi. 


SfinevEronT RADIOLCGICAL CLUB ü 
Secretary, Dr, R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 


SovurH CAaroLI sA X-Eay SOCIETY 
Secretary, Dr. T. &- Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at -he time and place of South Carolina State 
Medical Association. 

TENNESSEE R¢DIOLOGICAL SOCIETY 
Secretary, Da. J. M. Frére, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 


,É Exas RADIOLOGICAL SOCIETY 
Secretary, Dr. Herman Klapproth, Sherman, Texas. 


University ©? MICHIGAN DEPARTMENT OF ROENTGEN- 
OLOGY Start MEETING 
Meets e&ch Mondzy evening from September to June, 
at 7 P.M. at University Hospital. 
University O* Wiscensin RADIOLOGICAL CONFERENCE 
Secretary, D-. E. A. Pohle, 1300 University Ave., Madi- 
e son, Wis. Meets erery Thursday from 4:00-5:00 P.M., 
Reom Vor, *ervice Memorial Institute. 
Vificinea Rarforocicar Society 
Secretary, Dr. E. L. Flanagan, 116 E. Franklin® St., 
Richmond, Va. Mets annually in October. 


JASHINGT8N *TATE RADIOLOGICAL SOCIETY 

Secretary, D-. Thomas Carlile, 1115 Terry St., Seattle. 
" * Meets fourt- Monday each month, October throughMay, 

College Club, Seatt e. 

X-ray Srupv CLuB cr SAN FRANCISCO 
Secretary? D-. J. M. Robinson, University of California 
ae Meets monthly in evening on third Thurs- 
ay. e 





SociEDAD DE RaproLocíaA v FrisiorEzAPIA DE CUBA 
Presiden, Dr. J. Manuel Viamont, Hospital Mercades, 
Habana, Cuba. Meets monthly in Habana. 


BRITISH EMPIRE 
BRITISH INSTITUTE OF RADIOLOGY INCORPORATED WEH 
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THE RONTGEN SOCIETY 
Medical Members meeting held mosthty on third Friday 
at 2:30 p.M. and Ordinary Meeting at same time 91 
following: Saturday, October: to: May; 32 Welbeck Str, 
London, W.1. e aS 
SECTION OW RADIOLOGY OF THE Roya Society or MED- x 
CINE (CoNriNED ro MEDICAL MEMBERS) e 
Meets on the third Friday of each month at 4:45 rv. 
at the Royal Society of Medicine 1, Wimpole St., Ler- 
don, W. 1. . 
FacuLTY or RADIOLOGISTS 
Secretary, Dr. M. H. Jupe, 32 Welbeck St., London, W. 1 
England. 
Section or RapIoLocy AND Mepicat Evecrriciry, Avs- ® 
TRALASIAN MEDICAL CONGRESS : 
FRAIL A alad DNE WR la aAa AD IS. oom. 00 


New South Wales. 
RADIOLOGICAL SECTION or THE VICTORIAN BRANCH OF THE 
BRITISH MEDICAL ASSOCIATION 
Secretary, Dr. Keith Hallam, S-. George's Hospisal, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to November inclusive. e 
CANADIAN ASSOCIATION OF RADIOLOGISTS 
Secretary, Dr. A. D. Irvine, 540 Tegler Bldg., Edmonton, 
Alberta. e 
SecTion or RapioLoGy, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N S. á 
RADIOLOGICAL SECTION, NEw ZEALAND BritisH MEDICAL 
ASSOCIATION 
Secretary, Dr. Colin Anderson, Invercargill, Newg7=a- 
land. Meets annually. 


e. 
SOUTH AMERICA 

SOCIEDAD ARGENTINA DE RADIOLOGIA 
Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. m 

CONTINENTAL EUEOPE 

SociEDAD EspANOLA DE RADIOLOGIA v ELECTROLOGIA ' 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madzid, 
Spain. Meets monthly in Madrid. 

SociÉTÉ SUISSE DE RADIOLOGIE (SCHWEIZERISCHE RÖ- 
GEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean La Chzux e 


de Fonds. 
Secretary for German language, D-. Scheurer, Molzgzs:e 
Biel. Meets annually in different aties. 
SOCIETATEA ROMANA DE RADIOLOGIE sI ELECTROLO@IE . 
Secretary, Dr. Oscar Meller, Str. Banul Márácine We * 
S. L, Bucuresti, Roumania. Meets second Monday m 
every month with the exception o July and August. 
ArL-RussiaN ROENTGEN Ray ASSOCIATION, LENINGRAD: * 
USSR in the State Institute o^ Roentgenology end 
Radiology, 6 Roentgen St. 
Secretaries, Drs. S. A. Reifiberg and S. G. Simonson. 
Meets annually. 
LENINGRAD ROENTGEN Ray SOCIETY 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Mond&y at 8 o'clock, State Institate 
of Roentgenology and Radiology, Leningrad. e 
Moscow RoENTGSEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 
SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a jart 
association called the Northern Association for Medacal 
Radiology, meeting ever® second year in the different 
countries beldhging to the Association. 
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A SIMPLE TECHNIQUE FOR CARDIAC MENSURATION® 


By*S. T. HERSTONE, M.D. P 


Instructor in Radiology and Anatomy, New York University College of Medicine 


and 


D. E. ZION, M.D. 


Kesident 1n Roentgen Diagnosis, Montefiore Hospital 


NEW YORK, NEW YORK 


e 
RTHODIAGRAPHY has been recog- 
nized for many vears as the most ac- 
curate method of determining cardiac 


measurements. Despite this fact, 1t has not 
been used extensively because of several 
Important disadvantages. 

To trace the heart contour accurately 
by means of orthodiagraphy takes a period 
of ten to twenty minutes. In doing large 
seres of cases this becomes extremely 
tedious and time consuming. 

The patient's exposure to the roent- 
gen ray is considerable and if oblique trac- 
ings are attempted the radiation dosage 
may become prohibitive. 

The purpose of this paper is to describe a 
simple method of obtaining an orthodia- 
gram with the elimination of these objec- 
tions. 

METHOD 

The necessary equipment consists of a 
Standard roentgenoscope, film, and a 10 by 
12 inch cassette. The horizontal shutter of 
the roentgenoscope diaphragm is opened to 
the fullest extent. The vertical shutter is 
narrowed to a slit 1 cm. or less in diameter. 
The patient is placed with his back to the 
panel of the roentgenoscope so that the 
midline of the panel passes through the ap- 
proximate center of his heart. The film is 
then placed immediately in front of the 
patient. It can be held by the patient, 
strapped to his chest or placed in a stand 


constructed for this purpose. The patiept 
is told not to move and to breathe normally. 
The milliamperage is set at 4, and the kilo- 
voltage at between 75 and 85, depending 
on the thickness of the chest wall. The up- 


The tube is then slowly and evenly move 
from side to side, so that the narrow vertical 


and-down movement of the tube 1 IS = 


beam emanating from it sweeps back and  » 


forth across the entire width of the chest. 
This mavement is continued throughout 


the entire exposure which lasts approxi; 
LJ 


mately thirty seconds. In this way, the 
entire field is traversed about fifteen to 
twenty times. The film is then developed 
and a roentgenogram of the®cardiac contour 
Is obtained in which transverse measure- 
ments are as accurate as in the average 
orthodiagram. et 

The point of opposite pulsation on» the 
left heart border can be dentified by the 
use of a lead marker attached to the chest 
wall or to the center of the tube. If the 
latter method is used, € horizowtal line 
will be seen passing through this point 
(Fig. 1). 

DISCUSSION P 

This procedure has certain advantáges: 

?. It is an accurate means for determin- 
ing cardiac measurements. For tgansverse 
measurements of the heart, it compares 


favorably with orthodiagraphy, and tefe* “> 
It utilizes the „principle 


roentgenography. 


* From the Department of Ragliology, New York University, College of Medicine and the Department »f ETRA Montefiore 


Hospital, New York. e 


e 


e IOO 


`~% 


= p s" v P " : - e x^ e &y > D EI 9 , 
: 8 : " - : ê e 4 e « 
© E . a 
VoL. st, No. 1 Simple Technique for Cardiac Mensuration i 10] 
€ 
" * 


of orthodiagraphy and at the same time 
: elimimates the subjective factor. [t 4s more 
"accurate than the -/20 second teleroent- 
genegram, since it is taken through ail 
' phases of -espiration and all phases of the 
"cardiac gycle. There is less enlargement 


because c7 the use of the centra] beam 
principle. 

2. The method is simple and is not time 
consuming. With little experience, one can 
complete the procecure within a few min- 
utes, thereby dimirishing the amount of 
exposure Both to the patient and to the 
roentgenologist. 

3. As ar. adjunct to roentgenoscopy 1t 1s 
aesimple and econcmical method for ob- 
tRining a permanent record. It requires 
only a single 10 by -2 inch cassette, a film 
and the developing raaterial. It can be done 
with equipment which is considerably less 
T ieri anm that needed for taking tele- 
roentgenozrams. 

The me-hod has certain disadvantages: 

I. The vertical measurements are dis- 
tortec. However, if one is interested in ob- 
taining a true vertical measuwmement a 
pfocedure similar to the above mav be em, 
ployed, buæwith the horizontal shutter nar- 
rowed to a slit and tae scanning performed 
in the vertical plane. 

2. This metlfod gves us no information 
as to pathological conditions in the lungs 
nor abnormality of cardiac movement, and 
because of this it shculd only be used as an 
adjünct to roentgencscopy. 

, 





Fic. 1. Roentgenogram taken by 
described technique. 


SUMMARY 


A simple method for obtaining a permz- 
nen: record of the transverse cardiac meas- 
urements is described. This method makes 
use of the roentgenoscope, and compares 
favorably with the orthodiagram and the 
teleroentgenogram. 
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&INGLETON, A. O. Tumors of the salivary 
glands, benign and locally, malignant. Surg., 
Gynec. € Obst.. Feb., 1942, 74, $69—572. 


Salivary gland tumors are probably the most 
debatable cf all tumors. They include 

(1) Paroad Cxsts. These cysts may be con- 
genital but they are usually secondary to 
chronic infection or duct obstruction. They 
my be symptomless but are usually marked 
hà swelling of the gland with pain which is re- 
lieved when the ducts are opened. Treatment 
with roentgen ir-adiation is to be preferred to 
attempts to dissect out the cyst. If sufficient 
radiatign is given, the gland atrophies and the 

vsts give %0 further trouble. 

(2) Mikelicz’s Disease. The name of Miku- 
licz’s syndrome as been given to ar enlarge- 
ment of the sal-vary glands (particularly the 
parotid), aad lacrimal glands associated with 
leukemia, tuberculosis, lymphosarcgma, and 
toxic’ conditions Forever, the concition de- 
scribed by Mikalicz in 1888 was nct accom? 
panied by constitutional symptoms. There is 
an extensive deposit of small round cells which 
seem to compress or displace the glandular 
parenchyma. The condition is very rare, not 
serious, and trea-ment is unnecessary 

(3) Addexolymohoma (onkocytoma). This is 
onéeot the rarest of tumors. It is composed of a 
lymphadenoid stroma with germinal centers 


with an eoithe3al structure in the form of 


‘tubular glands, eysts, and papillae. It occurs in 
older perfons, s benign, encapsulated, and 
grows sl Te is not usually intimately con- 
nected Ad the gland and may be easily re- 
moved. 

(4) Aderoma of the Salivary Gland. This is 
one of Ñe controversial tumors. Warren states, 
‘‘Aalenprkase readily recognized as such are ex- 
tremely rave in zhe salivary gland." If they! do 
eccur, It Js in tae parotid gland. They are al- 
ways encapsulated and may be cystic or solid. 
él'he differential diagnosis between the adenoma 
and mixed tumer is not possible before opera- 
tion. 4 

(5) Mixed Tumors. These tumors are benign 

a 


in that they rarely nfetastasize but malignent 
in that local recurrence is æ predominat=ng 
characteristic. The long interest in these tumors 
has been from the fact that the embwyology and 
patholog¥ are without a satisfactory explana- 
tion and also because the treatment of thei is 
still unsolvec in spite of persistent effort on “he 
part of the pathologist, the surgeon, anc re* 
cently the roentgenologist. McFarland has 
estinfated that 93.6 per cent of these tumors 
occur in the parotid gland. T-ansformation into 
carcinoma or sarcoma is extremely rares Mc- 
Farland argues against the removal of mized 
tumors when they are small, claiming that re- 
currences are more likely in the small tumors. 
This, however, has not beer. found to be t-ue 
by the author and several other investigators. 

(6) Carcinoma of the Parctid Gland. This is 
one of the most incurable of the malignant 
tumors. Even with the most radical suņgery 
early in the course of its growth, only a very 
few cures are on record.—Mary Frances Las- 
line. 


Lampre, I. Pseudo-adenomatous basal-cell ca-ci- 
noma of the tongue (salivary gland tumor). 


Radiology, July, 1942, 39, 54-61. . 


A case cf pseudo-adencmatous basal--ell 
carcinoma that originated in a mixed salivary 
gland tumor at the base of the tongue is ce- 
scribed. This is a relatively vare form of tumor 
of the tongue. The patient was a man 4 ty- 
seven years of age who was under observation 
and treatment for thirteen years beginring 
June 2, 1927. When last heard from he said he 


was feeling well though it had been four vv 


since the development of pulmonary me-as- 
tases. During the observation period cervical, 
pulmonary and bone metastases developed. 
Roentgen treatment reguced the size of the 
primary lesion and the cerv cal metastases dis- 
appeared. It also abolished the pain causec by 
the bone metastases. The lung metastases grew 
very slowly and caused no symptoms. 

These malignant salivary gland tumors grow 
slowly and metastasize late. This case did not 
respond to initial radium treatments, doub:less 
because the dose was insufficient but the size of 


the primary lesion degreased markedly in re- 
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sponse to fractional roentgen therapy with a 
dose of moderate intensity (2,600 r, measured 
in air, to each of two fields ver a period of a 
month).—dudrey G. Morgan. 

NECK ANDgCHEST 
MACDONALD, day. Mammary earcinoma. Surg., 

Gynec. & Obst. Jan., 1942, 74, 75-82. 

The records of 2655 cases of mammary carci- 
noma (1,511 five year cures and 1,425 recur- 
rent cases) have been reviewed by the author: 

Age. The age of patients with mammary 
ecarcinoma does not have the prognostic sig- 
nificance with which it is commonly accredited. 
Excluding the cases of "inflammatory" garci- 
noma and those occurring in gravid and puer- 
peral women, carcinoma of the breast at any 
early age merits as radical an approach with 
as much chance of cure as in older women. The 
best results are obtained in those patients who 
are thirty-five to fifty years of age and the least 


fifty to sixty. 

Heredity. Vhere is evidence of an inherited 
susceptibility to cancer in approximately 20 
per tent of this series. Among the relatives of 
those women having a hereditary background 
of eancer, there is an excess of breast cancer at 
least three times greater than in the general 
population. 

Fertility. Nulliparas are more prone to de- 
evelop cancer of the breast than women who 
have had children, but once developed, the 
prognosis is as good, or perhaps better, for the 
*nulliparous woman. The number of children 
borne by parous women has little or no in- 
fluence on prognosis. 

Lactation. ' The most consistent apparent 
factor in. the genesis. of, mammary canaen is the: 
failure of the breast to perform its expected 

hysiological function. A full period of lacta- 
tion in childbearing women seems to offer a 
degree of protection against subsequent de- 
velopment of breast cancer. 

Treatment. Early treatment is of utmost im- 
portance in the cure of certain early lesions pre- 
destined otherwise to undergo rapid growth 
and early dissemination. In general, however, 
end-results are deter'hined more by natural 
selection than by early treatment. Tumors of 
long duration in themselves are no contra- 
indication to radical treatment, for 25 per fent 
of the five vear cures here recorded were treated 
more than one year after recognition of the 


tumor. , A 
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To deny patients with ocherwise operable 


neoplasms the chance of radical treagment , 


because of the presence of axillary node me-s 
tastases Is to face the possible loss of 4Q, per 
cent of attdinable five year cures. 

The five year post-treatment period as an 
arbitrary standard for the evaluatior of thera-*' 
peutic measures is inadequete for mammary 
carcinoma, and may well bs replaced by a min$ 
mum nine year pegiod.— Marv Frances Vastine. 


BniLL, I. C., and KryGier, Jomn J. Primary 
pulmonary vascular scle-osis. Arch. Int. 
Med., Sept., 1941, 68, c6c-5772 


Two requirements are suggested for a diag- 
nosis of primary pulmonary vascular sclerqsis: 


(1) evidence of right ventricular hypertrophy 
(without any evidence of hypertrophy of tfe 
any factor com- 
of secondary 


left ventricle); (2) absence o^ 
monly recognized as produc-ive 


tension or isolated strain of the right, etc. T 
author speaks of only about 20 cdfes fulfillin 
these requirements and descr bed in the litera- 
ture. He reports 1 of these cases. 

The patient was a married woman, aged 
twenty-one, who had been a "blue baby” and 
who haœ been considered to have ‘‘heart 
írouble," on several occasions. With slifh« 
exertion, she suffered dyspnea, ayanosis, pre- 
cordial pain, dizziness and fainting spells. 
Roentgenography revealed a prominence in the 
region of the pulmonary artesy and conus and, 
for that reason, a congenital heart disorder was 
seriously considered but there were no mur- 
murs. Her blood pressure vas 85/70; basal 
metabolic rate, minus 14 per cent; red blood 
cell. count, &,700,000. with. a immaalolin of 122. 
per cent and a leukocyte couat of 17,550. TRę 
electrocardiogram revealed a right yentricular 
preponderance. The patient experiqnced pro- 
gressive dyspnea, palpitati: n. precomial pain, 
headache, dizziness, vertigo, fainting spells and 
now and then vomiting. Finally, edema of the 
ankles developed. Shortly thereafter th 
died suddenly. / , 

The liver and spleen were slightly ehlarged 
and there was about 200 cc. o: serosanguineous 
fluid in the abdomen; none in the pleuval cavity. 
There was no lung parenchymal consolidatign. 
Arteriosclerotic plaques were found in the pul- 
monary arteries. The weight of the heart was 
690 grams, its left chambers being? distinctly 
small in contrast to dilatec aad hypertrophied 

e 


patient, 
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musculature of the nght ventricle and right 
, auricle. The wall thickness of the right ventricle 
was 75 mr., wh le thet of the left ventricle was 
^7 mm. The circumference of the pulmonary 
' valWt was 5.5 cm., whie that of theeortic valve 
. was 6 em. The fcramen ovale was anatomically 
*.patent bug functional y closed and no congen:- 
tal cardiac defects were found. The coronary 
essels were free of sclerosis. Microscopically, 
the most siking char ges included intimal pro- 
liferation «f the arteioles with complete oc- 
clusion of -he lum:na »f many of them; numer- 
ous thromoi in the erterioles—some showing 
recanalizat gn, and a-teriosclerotic plaques in 
the walls of the large- ones. 

In analyzing the 2o reported cases of this 
cordition (abstracts ef the other 19 being in- 
cltided), the following considerations are cited: 
Aes varied from ten to seventy-four, 14 being 
under the =ge of forty; the most important evi- 


dence was roertgenegraphic— prom nence of 


the pulmonary arter> and conus, along with 

Ctro jograohic demonstration of right 
axis deviation; lysprea, orthopnea, cyanosis, 
fainting s-ells, pain in the chest, vomiting, 
dizziness, hemoptysis, cough, beide the pre- 
dominant symptoms. Most showed a low sys- 
tolic pressure with a contrastingly high diastolic 
pressure and an elevated venous ® pressure. 
Death occurred suddenly in 5 of the 20 Cases, 
In only 2 cases was -he diagnosis made prior 
to death.—.4. 4. de Lorimier. 


IsRAEL, Haror® L, and HETHERINGTON, 
H. W. Accuracy of fluoroscopy in the detec- 
tion of pulmcnary tuberculosis. 4m. J. M. 


ég., Feb, 1941, 20%, 224-232. 


Since 1633, fluoroscopic examinations of the 
hest have been routne for the study of new 
‘admissions at -he Henry Phipps Institute. 
Likewise f eriodic exeminations and screenings 
have chuff been accomplished. 

This analysis conce-ns 1,021 duplicate exam- 
inations including fluoroscopy and roentgeno- 
graphio studies. These examinations were ac- 
complisyed by three groups of physicians: one 
grS8upshav Ag extensive experience in fluoros- 
copy and roentzenologic interpretations; one 
&roup haying considerable experience in fluoros- 
copy but little cr no training in roentgenologic 
enterpreta3on, end tke third group having had 
no more than short periods of training in either. 
Abnormab-ies were classified as: “definite,” 
"probable," or 'poss ble." 

q 


In only 4 out of 48 cases heving easily reccg- 
nizable patholotic conditions were errors mece. 
Satisfactdry results were obtained even among 
obese patients. Though many minimal irfl- 
trates were missed by the inexperienced, most 
of these were recogmized fuoroscopically by 
those who were well experiencede Fluoroscopy 
was found to be especially -mistworthy in -he 
examination of children.—4. 4. de Lorimter. 

: « 
Farinas, Pepro L. Mucosography of the re- 
spiratory tract. Radiology, July, 1942, 59, 
34-07. * 


The internal surface of tae organs of the 
respifatory tract can be studied by coating the 
mucosa with a very thin layer of contrast sub- 
stance. The opaque medium is vaporized gt the 
vestibule of the larynx arc inhaled in ine 
parricles. Films taken immediately after the 
inhalation show the mucosa as a thin dense 
line which contrasts sharply with the air in the 
organs. 

The pharynx and larynx are anesthetized 
with 2 cc. of a 2 per cent solution of pantocziae 
and the trachea with 1 cc. o? a 1 per cent sclu- 
tion of the same anesthetic. The contrast*me- 
dium—Merck’s 40 per cent solution of 1odipin 
—is vaporized with an atomizer, the cured 
end of which is introduced behind the epi- 
glottis. For examination cf the larynx and 
upper part of the trachea on y § cc. of iodipin 
is required. If the lower part cf the trachea and. 
the bronchi are to be examined 15 cc. is neres- 

sarv. If there are any tumors of these o-gans 
they are outlined by the contrast medium and 
can be seen very clearly. Llustrative roert- 
genograms of the trachea, larynx and bror chi 
are given. The method ts harmless, well taler- 
ated, does not cause any irjary of the glot-is 
and its use is simple and casy.—dudrey G. 


Morgan. ei 

LaDuer, Joun S. Bronch litis fibrosa ob- 
fiterans. Arch. Int. Med., Oct., 1941, 68, 
663—673. 


Bronchiol:tis fibrosa obliterans appears tc de 
a rare condition caused by lecal injury in tae 
walis of the bronchi. Simmzrizing etiolog cal 
descriptions of cases reported in the literature, 
there would seem to be three categories: "Those 
cases caused by inhalation o! irritants suck as 
nitric or sulphuric acid fumes, poisonous gzses 
and the vapors of certain sclvents—or suck as 


produced because of, inhalation of fcreign 
« 
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a bodies; pathological complications by certain 


acute infectious diseases such as measles, in- 
fluenza, scarlet fever or even @hronic bronchitis 
as found with asthma; those cases wherein no 
definite etiological factors can be recognized— 
the so-called idiopathic efoup, 

Microscopicaky, the condition is character- 
ized by numerous miliary, possibly multangular 
densities ith fine white streaks radiating 
therefrom. These nodulations may bé found to 
represent partly destroyed bronchioles with an 
overgrowth of granulation tissue. Frequently, 
*the lumina are filled with detritis consisting of 
desquamated epithelium, polymorphonuclear 
leukocytes, fibrin and blood. Later, mor& and 
more fibrous tissue replacement occurs, pos- 
siblye with bronchiectatic cavitations. There 


may be considerable emphysema, usually of 


the disseminated interstitial type. These 
changes may produce very severe respiratory 
distress: dyspnea, even cyanosis; possibly fever 
and cough with expectoration of mucoid or 
even bloody sputum. 

The author reports such a case—the only one 
discovered among 42,038 autopsies performed 
by members of the Department of Pathology 
of the University of Minnesota Medical School 
since 1899. The patient was a twenty year old 
Negro, who was brought into the hospital be- 
cause of unconsciousness, dyspnea and cyano- 

He later regained consciousness and de- 
scribed progressive weakness, fatigue and head- 
aches, with chronic cough and hemoptysis, all 
gleveloping over a period of several months. He 
had a temperature of 101.2°F. His respiration 
rate was 42 per minute. His red cell count was 
only 1,990,000; hemoglobin, 38 per cent. His 
white cell count varied from 8,000 to 16,000 
with a polymorphonuclear differential as high 
as 79 per cent. He was placed in an oxygen 


& waster but died nine days later. 


Clinically, his case had been considered to 
be one of miliary tuberculosis. Little attention 
had been given to the patient's occupation— 
and his own remarks that his trouble was due 
to breathing a dve (frichlorethylene). 4. A. 
de Lorimier. 


CuapMas, Jonn, and Wicorns, Jons A. Cir- 
cumscribed and isolated bronchiectasis. Ann. 
Int. Med., May, 1941, 74, 2047-2057. 
Bronchiectasis is generally considered to be 

a widespread and diffuse disease involving a 

greater part of a lobe or several lobes. 

Among more than 400 bmnchographic 


studies at the State Tuberculosis Sanatorium, 


the authors have distinguished 6 as showing . 


brogchial dilatations limited to one or a few, 
bronchi. Reports of only 2 
found in tht literature. 

All of these cases were featured by relatively 


mild symptoms but these, persistent with ex-* 


pectoraéion and some purulent exudate but 
little or no hemoptysis. Ir. all the cases, thé 
dilatations were gaccular in -ype and on the 
right side.—.4. .4. de Lorimier. 


PaGEL, WALTER, and SiMMoNps, F. A. H. 
Cavity healing and bronchial ocglusion. 4m. 
7. M. Sc. Feb., 1942, 202, 177-187. 


There are three methods of Fealing of cavities 
in tuberculous lungs: (1) by conversion intb a 
solid caseous focus which may eventually c3- 
cify; (2) by formation of a radiating scar 
obliterating the cavity, and (3) by healing, 
leaving an open cavity. The frst two methods 


are alike in the final result—closure o£ the 
cavity y differ in patho SIS, an 


one is not the terminal stage of the other: that 
is, solid caseous material that tends to calci- 
fication is not likely to disapoear and leave a 
fibrotic scar. 

Work done by the authors in the Pathology 
Department of the Central Middlesex County 
Hospital, London, shows that the first is by 
far the most common method of Healing. They 
describe 6 cases of their own in all of which heal- 
ing took place by conversion ef the cavity into 
a solid caseous nodule. A contparison of roent- 
gen findings before death and mecropsy findings 
shows that four to five weeks is the minimum 
time required for the process. A study of these 
6 cases and § more of their own and 33 oases 
from the literature confirms their theory that 
this is the most frequent form of healing ane? 





that calcified nodules frequently mark the 
terminal stage of healing of former d&vities. 
There is anatomical evidence that 8cclusion 


of the draining bronchi, either by obstructive 
caseous bronchitis or the formation of a caseous 
plug is an important factor :n causing this form 
of healing. ° /, ^. 

Roentgenograms and photographs of ana- 
tomical specimens illustrating the cases are 
given.—dudrey G. Morgan. 


Hauser, Harry. Cancer of the a infancy. 
Radiology, July, 1942, 39, 33-38 


e à 
Primary cancer of the lung in wile Is ex- 
tremely rare. Only 3 cases have been reported 


such cases yere- 
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in the American literature. The case described 
in this report is che only one found in an infant 
„in more than 14,290 autopsies performed at the 
a Clevela: ad City Hospital in the past twenty- 
eight years. ° 

The cas: was in a colored infant seventeen 
months ef age who had developed dry cough 
five months before. She was admitted to the 
qhospital on account of cough and dyspnea. 
Roentgen exam nation showed homogeneous 
increased censity of the whole left half of the 
lung. The heart and trachea were considerably 
displaced to the right. She had suppurative 
otitis media and acute pharyngitis, and the 
lung condidon was diagnosed as left empyema. 
But cn asoiration of the left pleural cavity 
orly a small amcunt cf fluid was obtained with 

ome fragir ents of tissue which suggested ma- 
e tumor. The child grew worse pro- 
gressively and died less than a month after 
admission. Microscopic examination. showed 
that the tu-or was a small cell carcinoma of the 
Roen-genograms and photomicro- 
graphs of the findings are given. 

These tumors are rare even in childhood and 
early adulthood. The most common error 1n 
differential diagrosis is that of massive pleural 
effusicn. If there are large dense homogeneous 
shadows or one side of the chest the*possibilitv 
‘of primary bronchogenic carcinoma should 
always be eonsidered. These tumors in infants 
are probably corgenital rather than acquirec. 
Avitaminosis A and influenza may be factors 
in causing mefplasia of the bronchial epi- 
thelium witalate- development of cancer. If the 
tumor is small ard near the periphery it should 
beremovec surgically. High voltage roentgen 
treatment may be useful for palliation when the 
disease is farther advanced.— Audrey G. Morgan. 


CARLTON 


Ini. 


BLACKFORD, SrA:GE D., and Casey, 
J. Pl@urepulmonary tularemia. rch. 
Med Jar., 1941, 67, 43-71. 


In the t-orax, as elsewhere, tularemia has 
been found to be primarily a necrotizing 
proce’, wit 1 foci of necrosis as the outstanding 
lsi. Nile and Francis have described pul- 


monary lesions as basically nodular or econ- 


fluent nodular in character, sometimes lobar in 


The 


extent ^nd invo ving one or all lobes. 


e pleurae may show fibrinous, fibrinocellular or 


fibrinocasecis exudation. These changes in- 
volve two processes: necrotization and a cellular 


(reaction of -he reticule-endothelial-monocytic- 


epithelioid type, 


. 

These changes may simulate focal pneumenic’ 
lesions such as'found in tuberculosis. Exuda-ion 
into the pleural space may occur. Peribronca al 
infiltration may develop. More rarely, -tere 
may be a pneumothorax. In-rabronchia! exu- 
dates may be respongible for atelectasis. 

In 1935, thirty-five cases wgr® reported fcm 
the University of Virginia Hospital. The p-es- 
ent report pertains to 60 additjpnal cases. 
Males owtnumbered females approximately -wo 
to one as did also the ratio cf whites to blacks. 
Seventeen of the group were less than twelve 
years of age. More than half were either farr cre 
or housewives. Sixty-three of the 95 cases were 
ulcesoglandular; 21, typhoid type; 7, glanda lar 
and 4, oculoglandular. Mos- of the infections 
were accounted for by rabbits but a few appar- 
ently resulted from contacts with ticks, squir- 
rels, opossums, weasels or cats. The incubz- on 
periods varied from a few hours to two weexs; 
these were followed by ulcers or enlarged ly rh 
nodes. It was because of the atter that mcst of 
the agglutination tests were performed but, in 
some instances, there was merely the suggest ve 
history of contact, an unexplained fever ə- a 
chest condition of unknown cause. Diaghoses 
were confirmed by positive agglutination in all 
but one instance (in which ease, it was ®en- 
firmed by postmortem isolation of B. éis/a- 
rensis). Vhe mortality rate fer the series was 

0.5 per cent. 

The incidence of pneumonia in these infz- 
tions has been varicusly reported as from 12.7 
to 13.2 per cent. The onset of this pneumonia 
was usually more abrupt thar that of a pnevn8- 
coccic pneumonia. Physical sizns were usuzl y 
present within three weeks cf the onset of -he 
infection. Associated symptoms included cc. za, 
pain in the chest ard dyspnea. The pulse and 
leukocyte count were usual v low. Temre-a- 
tures reached 104°F. or even higher. TheeQu-a- 
tion of the illness was variable, pulmonary cen- 
solidations disappearing within ten days cr 
persisting as long as six weeks. The morte ty 
rate, with pneumonic involvement, is probally 
about 30 per cent. M 

Pleural fluid was obtained from 13 of the 55 
patients, an incidence of 13.7 per Soit These 
effusions appeared to occur somewhat later 
after tularemic infection than in pneumot iz 
processes. High fever was ncted only in thes2 
patients who had associated pneumonia. Tas 
leukocyte count was usually normal or crlv 
slightly elevated. The amount of fluid vand 
from 100 tq 3,650 cœ; its cclor usually bei ig 


= 


agglutinations were found ‘with this fluid as 
well as with blood serum. In 3einstancés, inocu- 
lations of guinea pigs produced death from 
tularemia. Pneumothorax was rare. 
Bronchitis was a confmon observation, it 


being noticeaBle,in 19 of the g% cases, some of 


which showed peribronchial roentgen evidence. 
Peribronchyal prominence may persist for years. 
—A. A. de Lorimer. e 


e 
ScHATTENBERG, H. J., and Ryan, Jonn F. 
Lymphangitic carcinomatosis of the lungs. 
Ann. Int. Med., March, 1941, 74, 1710-1721. 


Lymphangitic infiltration of the pleura, peri- 
bronchial and perivascular lymphatics is not 


e uncommon. It is frequently a secondary mani- 


festation of carcinoma of the stomach (scirrhous 
type); other primary sites include: bronchus, 
breast, rectum, kidnev, ovary, tongue, prostate 
and liver. 

Gastric cancer is often clinically latent, hav- 
ing presented complaints of respiratory or cir- 
culatory embarrassment. Occasionally, with 
bone marrow involvement, the clinical picture 
may *be predominantly that of a blood dys- 
crasia. With Krukenberg tumors, the primary 
clinieal manifestations may be referable to the 
pelvis. 

The case of a colored male, aged thirty- 
seven, is presented. The findings in the chest 
suggested a tuberculous bronchial pneumonia. 
Necropsy revealed a large infiltrated gastric 
tumor with extension through the pleura of the 
l@ft lower lobe. The lymphatics were markedly 
dilated, containing neoplastic cells. 

The author emphasizes the fact that this 
type of neoplastic extension 1s usually found in 
individuals under forty. The respiratory symp- 
toms include progressive dyspnea— possibly 
cyayasis; possibly slight cough. The roentgen 
appearance is of a "strained design’’—promi- 
nent branchings arising from the hila and de- 
veloping into a finer network toward the 
periphery. The hilar lymph nodes may be 
prominent. There may be evidence of cor 
pulmonale. This condition must be differ- 
entiated from Ayerza’s syndrome, pulmonary 
tuberculosis, pulmonar® mycosis and blood 
dyscrasias.—A. A. de Lorimier. 


SNIVELY, DanieLt, Suuman, Harry, aad 
SniveELy, WiLLiAM D. Spontaneous hemo- 
pneumothorax. Ann. Int. Med., 1942, 76, 


349-356. e 


tinguished from hemopneumothorax caused by 
trauma or following artificial pneumothorax is 
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, Yellow with little or no cloudiness. Positive Spontaneous hemopneumothorax as dis- " 
* 


considered. In 1937 only 46 cases could be -F 


found in theeliterature since 1600. 
The authors describe a cas2 in a scheolboy 


suddenly taken with intense Dain in ghe right e° 
g 


side of the chest. He was a pale, asthenic youth 
whose health had been gocd, but he did hav 
a history of having felt pain m the right chest 
on wrestling two months previously. 

Fluoroscopic examination showed complete 
density of the lower two-thmds of the right 
lung. Thoracentesis on the -ight side poste- 
riorly gave pure non-clotting blood, 450 cc. of 
which was removed by aspiration. There was 
air above the effusion. The pa-ient was relieved 
of dyspnea but still felt very weak. The heme 
globin content of the aspirated blood was 6f 
per cent, the same as that of blood taken from 
the finger. 

Ten days later 1,050 cc. more of non-clotting 
blood was removed. After that the c 
genogram gradually cleared up contomitantly 
with a decrease in the rate ot sedimentation of 
the erythrocytes. After a little over four months 
the chest was completely clear, the excursions 
of the diaphragm normal and the patient was 
free of synfptoms. Roentgenograms of the chest 


~ 
ag different stages of the process are shown. . 


In such cases it 1s important te determine 
whether the hemorrhage is progressing. This 
can be accomplished by frequent blood counts on 
capillary blood, blood presse examinations 
and|serial chest roentgenograms or fluoroscopic 
examinations.—Audrey G. Morgan. 


e" 
Horace, C. 
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Dovus, Howarp P., and Jones, 
Endothelioma of the pleura; 


roentgenologic study of three cases. Radite 


ology, July, 1942, 39, 27732. 


Three cases of endothelioma of tẹ pleura 
are described and illustrated with rodntgeno- 
grams. They were in women of fifįy-two, 
thirty-three and eighteen veers of age. 

There has been a great deal of discugSion as 
to whether these are true new-growths La 
uct? of inflammation. The authors are inclined, 
to think that they originate from the endos 
thelial cells of the lymph spaces or the lining 


cells of the pleura, as in most cases autops?® 


does not show any tumor ef the lung paren- 

chvma. They generally date from 3 cold or 

acute infection. There is gererally fluid in the 
a 
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pleural cavity and sometimes palpable lym ph 
* nodes, though this is not common. In «he early 

e stages the roentgenogram shows ditfuse cloud- 
ing with or without fluid. Later fluid appears 
and rapidly reaccumulates if it is removed. The 
flat tumor nodules on the surface of the pleura 
* cannot I® seen on roentgen examination unless 
the fluid is withdrawn and air introtluced to 
» Wproduce an artificial pneumothorax. This i5 a 
valuable method of diagnesis in these cases. 
Diagnosis was made by this method in 2 of zhe 
cases here described and in all of them che 
diagnosis was verified by postmortem exami- 
nation.—.fudrey G. Morgan. 


PENNER, ABRAHAM, and DrucKERMAN, LEON- 
earp J. Segmental spasms of the esophagus 

ies and their relation to parkinsonism. 4m. 7. 
Digest. Dis., Sept., 1942, 9, 282-297. 

Penner and Druckerman report 2 cases of 
spastic pseudodiverticulosis of the esophagus 
functional esophageal diverticula of the esoph- 
agus). 

One patient entered the hospital because of 
symptoms of complete esophageal obstruction, 
so severe that a gastrostomy had to be per- 
formed for alhmentation. This patient was 
‘watched for twenty-two months and continued 
tg exhibit roentgenologically typical spastic 
'segmenta-ion of the esophagus. Both cases 
occurred if aged individuals who exhibited 
evidences of parkinsonism. Administration of 
belladonna alkaloids caused in both cases com- 
plete disappearance of the spasms, and marked 
amelioraton im the case which presented 
esophagezl symptoms. 

«The clinical association of parkinsonism with 
the syndrome of spastic pseudodiverticulosis of 
jhe esopaagus in which changes observed 
* roentgenographically are located in that portion 
of the @ophagus containing striated muscle, 
correlat$d with the subjective and objective 
improygment obtained with belladonna alka- 
loids, And the recurrence seen on stoppage of 
the trfatment, lends support to the suggestion 
that fhe so-called spastic pseudodiverticulosis 
of Nye Vsophagus is one of the manifestations 
of parkinsonism.—Franz J. Lust. e 






C APLAJX, S. BERNARD, and ZWAIFLER, NATHAN. 
^ Peptic ulcer of the esophagus. Rev. Gastro- 
avy . : 
enterol., March-April, 1942, 9, 108-112. 
Peptic ulcer of the esophagus usually occurs 
. e e 
fin the lSwer third of the esophagus, near the 
cardia, usually single, round or oval in outl ne 


when small, 4nd pay be rregular in outline » 


and as large as 1o*cm. in diameter. If the ulcer 
is of recent origih and superácial? the edzes are 
clear cut and well defined and the base ts red 
and granular. If the ulcer 15 of long duration, 
it presents a typical punched-qut appearance 
with a funnel-shaped base similar to gastric 
ulcer. The ulcer may heal spontaneously with 
varying degrees of cicatneial cowtracticn or 
stenosis. or may rupture into the peri-esopha- 
geal connective tissue, pericardium, ər the 
right or left pleural cavity. 

The symptomatology of esophageal ulcers IS 
pain occurring directly after the act of swallow- 
ing,’or even during the act of swallowing. This 
pain is usually a constant symptom and occurs 
in the epigastrium benea-h the sternum and 
may radiate toward the back betwe2r the 
shoulder blades. Dysphazia is a promment 
symptom; it is at first observed only on taking 
solid food, but later there is difficulty in taking 
even liquids. At the beginnmg there 1s a spasm 
which disappears rapidly As the spasm in- 
creases, regurgitation follows and finally, in 
the stage of cicatricial stenosis, the obstruc-ion 
is continuous. Vomiting is first due to spasm 
and later to stricture. Nutrition is undermined, 
the patient loses weight. hemorrhages "may 
occur in. about 40 per cert of the cases of 
esophageal ulcer. When hemorrhage occurs it 
is without nausea or effort. 

The authors report the case of a boy, aged 
nine, who had had difficulty in swallowiag and 
frequent periods of vomitinzsince birth. Durigg 
the past year he would frequently awake with 
pain in the upper epigastzum which was re- 
lieved by sipping a little bicarbonate ct soda 
solution. It was almost impossible for Aim to 
swallow solid food. The rcentgen examination 
of the esophagus showed a concentriz con- 


striction at about the level of the 9?-htb 


thoracic vertebra. Above this point the escrha- 
gus was partly dilated; however, the escrha- 
gus showed a certain elcsticity. The direct 
examination revealed a small circumscribed 
easily bleeding ulcer. The pathological exami- 
nation of a biopsy showed a gastric mucosa 
wizh erosion.—Franz ef. Let. 


Doane, JosepH C., and Pressman, Roeert. 
eAntemortem diagnosis ef tumors of the 
heart. dm. J. M. Sc., 1642, 203, 520-52. 


Metastases of malignant tumors to the heart 
are not extremely rarè, bur until recently most 
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"une Aefiagnosis of malignant metastasis involv- 
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eof them were diaghosed op autopsy. But in Pack, G. T. and Ruoaps, C. P. Metabolic - ə. 


recent years 19 cases have been diagnosed be- 
fore death afd the authors? present a 2oth. 
A table showing the prominent features of 
these cases is given. 

In one group of patients with heart metas- 
tases the sympt®ms are not suggestive. The 
patient may have a sudden congestive heart 
failure, show the picture of subacute bacterial 
endocarditis or may die suddenly afd unex- 
pectedly? In another group the symptoms are 
more definite. There are various abnormalities 
in the rhythm of the heart, such as auricular 
fibrillation, heart block, extrasystoles or par- 
oxysmal tachycardia. One of the most sifnifi- 


cant findings is fixation of the right border of 


the heart shown on fluoroscopy. 

Whenever a patient with a history of cancer, 
particularly of the adrenals, bronchi, lungs, or 
bones shows any of the above symptoms or an 
Adams-Stokes syndrome, malignant metastasis 
in the heart should be suspected if there is no 
evidence of rheumatic or arteriosclerotic heart 
disease, toxic conditions or a historv of an old 
cardigc infarct. 

The case described was in a woman of thirty- 
two in whom a diagnosis of adenocarcinoma of 
the Cervix was made in October, 1937. Begin- 
ning November 9, 1938, a series of roentgen 
treatments amounting to 875 r was given. 

On April 12, 1941, she was admitted to hos- 
pital complaining of cough and breathlessness, 
swelling and cyanosis of the face and neck and 
gyeatly dilated veins over most of the front of 
the thorax. The right arm was greatly swollen, 
the left only slightly edematous. An electro- 
cardiogram made April 16 showed sino-auricu- 
lar block. On April 19, 1,200 and 1,300 cc. 
turbid fluid was removed from the right and 
left pleura. 






sisi = " ) ) 
pleura and the cervical lymph nodes was made 
on the basis of the obstruction to the return 
flow of blood from the head and upper chest, 
the sinoauricular block and the signs of me- 
tastases to the pleura. 

The patient died April 22, and autopsy 
showed metastases to the skin al the neck and 
upper chest, the superior vena cava, the peri- 
cardium and the roof of the right auricle.— 
Audrey G. Morgan. 
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studies in patients with cancer of rhe gastro- ə 

ingestinal tract. II. Hepatc dysfunction.» 

Ann. Int. Med., Feb., 1942, 76, 221-240, 
e 


The authors have shown in previous work 
that patients with cancer cf the gastrointes- «° * 
tinal tract have an abnormally low Vitamin A 
content ‘in the plasma. This was believed to be 
due to the fact that the livers cf these patient > 
were unable to stote or distribate the vitamin 
properly. 

They therefore carried out further tests of 
liver function, the technical cetails of which are 
described. It must be remembered? that liver 
function tests are at best crude and that the à 
liver may be seriously damaged before it shows 
insufficiency in response to tests. . 

They tested normal individuals, patients wit® 
atrophic gastritis and leukoplzkia of the mu- 
cous membrane of the mouth, patients with 
cancer of the gastrointestinal tract and pa- 
tients from whom such cancers ha 
moved successfully by surgery. bles and 
graphs are given showing the details of the 
results. 

These prove that patients with cancer of the 
gastrointestinal tract have a much higher i in- 
cidence ofeliver insufficiency than any of the 
other groups examined. T his dysfunction of the. 
liver in patients with cancer of the gastrointes- 
tinal tract is especially dangerous as they are 
often subjected to prolonged anesthesia and 
serious surgical operations whi@1 would damage œ 
even a normal liver. This makes postoperative 
care of these patients a serious problem. The 
insufficiency. of the liver may cause delayed 
healing of the wound, stubborr anemia, hemo- 
lytic reactions to transfusior, hypoprotéin-  , 
dudrey Gs, 











emia and hypoprothrombinemia.—. 
Morgan. 
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Trichobezoar. Am. 
1942, 9, 199—200. 


Since the first case of trichobezoar 
corded in 1779, the authors have Ioynd 123 
caseg of this type reported in the" literfture. 
They report their findings in a patient whose; 
chief complaints were pains in the stonwch aud 
a mass in the stomach for the last two yearsy, 
She appeared to be mentally deficient. The pat 
tient admitted swallowing hair and snuff during - 
her three pregnancies, but nct at afiy other 
time. 
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On examination a mass was seen in the upper 
. part of the abcomen extend ing from under tae 
" left costal margin downward toward the um- 

ilicus anc across, fading out towards the right 
upper quadrant. This mass seemed to de 
smooth, rounded, and moved on respiration. It 
*.wasin theposition of the stomach. On palpation 
it felt hard, smooth, not tender, and was of tae 

hape of the stomachi 

\ The roentgen examination showed, on a flat 
plate, a shadow of increased density in the re- 
gion of and in the shape of the stomach. This 
was demonstrated by the barium meal as an 
intragastric, mass freely movable within tae 
stomach, and extendmg into the duodenum and 
probably, also, into the jejunum. 

At operation, a cark green-black mass ot 
htir was removed fram the stomach. It formed 
a perfect cast of the stomach and was covered 
with the usual slimy, foul, greenish-yellow 
fluid. The anterior surface of the fundus of tae 
stomach about at the level of the rib margin 

S AC nt to the anterior abdominal wall. 

When the stomach had been emptied of its 


hair ball, a definite ulcer of the anterior wall of 


the stomach which had perforated and ad- 
hered to tae abdominal wall was found. There 
was not any infiltration or exudation in the 
gastmc wall or in the peritoneum.*® This was 
probably the cause of the severe pain experi 
enced at the beginning of her last pregnancy. 
After the hair ball had been removed and the 
ulcer found and examined, it was decided to 
incise the duodettum and remove the remainder 
of the hair ball which could be felt to extend 
into the je unum for an inch or two. As traction 


praduced some movement more A ME o CPC RAMS ds ar 


employed and the entire mass was brought back 
tones the gastrostomy opening. 

The roentgenograms and photographs of the 
specimengdiemonstrate clearly the first mass in 
the stonfich, and the second mass which filled 
the duofenum and upper jejunum. 
bezoar of the duodenum and jeyunum 
is extrgmely rare.—Franz J. Lust. 








GRAY , Howard K. The diagnosis and treat- 
"n t of Cancer of the stomach. Surg., Gygiec. 
; E Obst., Feb., 1942, 74, 487-490. 

‘his #tudy is based on all the cases of malig- 
Fs lesions of the stomach observed in the 
ars 1907 to 1938 inclusive (at the Mayo 

Clinic). The seriousness of cancer of the stom- 
Ach is emphasized when it is noted that, with 
the possible exception of primary cancer of the 
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lunz, the five year yurvival rate after the ciag- 
nosis of cancer bf tfe stomach has been made is 
apprecialfly lowes than the ive year survival 
rate in cases in which a dizgnosis of cancer of 
the fundus of the uterus, thyroid gland, breast, 
uterine cervix, or large intes-ine has been made. 
Symptomatology. (1) In 5o pé& cent of the 
cases, the “unusual” type of symptomatologic 
picrure of a malignant lesior ef the stg mach was 
noted in which dyspepsia was the most premi- 
nent symptom and was associated withevary ng 
degrees of decline. (2) Thi-ty per cent of the 
patients portrayed the picture of "ulcer" which 
was characterized by epigastric pain occurr ng 
characteristically when the stomach was empty 
vip which was relieved by the ingestion of “cod 
alkali. (3) 793 patients had receivec some 
ty die of therapy fcr ulcers and 81 per cent of 
these patients had experienced definite sub- 
jective improvement. This ebservation weuld 
seem to discredit the value er the advisabil ty 
of the use of the response tc treatment as a cri- 
terion for distinguishing < malignant lesion 
from a benign ulcer. (4) The fact that a pa- 
tiert has had symptoms referable to the stom- 
ach for a lorg time is no criterion upon wh:th to 
exc ude the presence of a malignant lesion of 
the stomach. e 

Roentgenclogic Diagnosis. (1) At the Mayo 
Clinic, approximately g per cent of carcino- 
matous ulcers had been d agnosed as bemign 
by a roentgenologist. (2) In 18 per cent of al] 
cases of cancer of the stomach in which roent- 
genologic diagnosis was ma, it was not pessi- 
ble to determine the exact 1 ature of the lesom. 
(3) It is significant that son e type of abnormal 
of cases in which a malignant lesion of the 
stomach was present. 

The author and his associates are in agree- 
ment with Allen and Welch who studiea.277 
cases in which a surgical ciagnosis of gastric 
ulcer was made. In 14 per cent of these cases, 
the lesion finally proved to be malignant. Cp- 
eration is recommended if (1) the gastric ulcer 
iso? short duration and the patient is more than 
fifty years old; (2) the ulcer is more than 2.5 
cm. in diameter; (3) there is no free hydro- 
chloric acid in the gastrfc contents; (4) the ulcer 
is stuated on the greater curvature or in the 
prepyloric region; (5) the ulcer is chronic and 
is on the lesser curvature. 

Treatment. In most instances, the quest19n 
of operability, from the roentgenologic stard- 
point, depends on the 3ituat on, the extent, and 
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the character of the'cancer. argan divided the 
stomach into three zones:\the operable zone, 
corresponding to the pars py rica; the border- 
line zone, corresponding to the pars media; and 
the inoperable zone, corresponding to the pars 
cardiaca. Rogntgenologié evidence alone, how- 
ever, should noe be sufficient evidence in occa- 
sional cases to deny the patient what benefit 
may be desived from surgical exploration. This 
IS particularly true of lesions situated'primarily 
in the fundic portion of the stomach or near the 
¿cardiac orifice as great progress has been made 
*in the transpleural approach to these lesions.— 
Mary Frances Vastine. 
& 

Gar.ock, Jonn H. Radical surgical treatment 

forecarcinoma of the cardiac end of the stom- 

ach. Surg., Gynec. & Obst., Feb., 1942, 74, 

555—560. 


During the past four years, the writer has 


explored 25 patients with adenocarcinoma of 


the cardiac end of the stomach. Nine of these 
were found to be operable. 

Carcinoma of the cardiac end of the stomach 
is diScussed from the standpoint of: 

(1) Anatomy and Histology. It is important 
to remember that carcinomas originating in the 


cardia assume the histopathological features of 


an adenocarcinoma in contradistinction to the 
squamous cell tumors arising in the esophagus. 
o (2) Lymph Node Spread. In general, it may 
be said that adenocarcinomas arising at the 
cardia spread peripherally below the diaphragm 
toward the gastrohepatic or gastrocolic lymph 
nodes. Extension above the diaphragm to the 
nodes in the posterior mediastinum occurs not 


infrequently. Early metastatic involvement of 


the liver is a frequent finding. 
(3) Symptoms. Cancers arising at the cardiac 


~ Origee quickly interfere with the act of degluti- 


S 


tion and produce symptoms of lower substernal 
pain, especially on swallowing. However, it is 
important to emphasize that many of these 
patients may have persistent indigestion which 
resists medical treatment or that there may be 
an unexplained loss of weight. However, an 


analysis of these cases indicates that loss of 


weight does not reach the extremes frequently 


seen in operable squamous cell carcinomas of 


the esophagus. 

(4) Roentgenographic Findings. The most 
common findings are obstruction of the lower 
esophagus, irregular filling defects at the cardia, 
rigidity of the lesser cufvature oy fluoroscopic 
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observation, and loss of tke normal mucosal 


pattern. It may be difficult to demonstrage any . 


abnormality when the tumor is located on the, 
posterior wall toward the incisura 
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(5) Treafnent. Every patiert presenting the f 


symptom of dy sphagia, associated with positive 
findings in the roentgenograms shoud be sub-*" 


jected te esophagoscopic exammation. A biopsy 


will indicate whether the tumo- has arisen bie ë 
O 


the esophagus or the stomach There seems 

be general agreement that the operation of 
choice for cancer of the lower esophagus and 
cardiac end of the stomach is a left trans- 
thoracic, transdiaphragmatic reseceion with in- 
trathoracic esophagogastrostomy. 

(6) Results. The patient with a resectable 
cancer of the upper end of th stomach has a 
60 per cent chance of surviving the operatig 
and an 80 per cent probability of living more 
than two years.—Mary Frances Vastine. 


PALMER, WALTER L. Peptic ulcer a Ic 
secretion. Arch. Surg., March@#1942, 44, 
452-472. 


The presence of acid gastric uice is necessary 
for the production of peptic ulcer. Chronic pep- 
tic ulcer has only been produced experimentally 
by methdtis which prevent the neutralization, 
dilution or buffering of the gastric content as 
it passes from the stomach. The chief protection 
against acid attack on the gast-ic mucosa seems 
to be the thin layer of mucus with which it is 
covered. If this is wiped away ©r dissolved ulcer 
develops. 

Chronic peptic ulcer occurs only in persons 
whose gastric mucosa is capable of secreging 
acid gastric juice. Reports of cases occurring 
in persons with achlorhydria zre based on mis- 
taken evidence. No cases of peptic ulcer have 
been found in hundreds of cases of pernicious 
anemia examined. 

Gastric ulcer may occur in stomachs witha 
low secretory response to histamine, Mrobably 
as a result of poor protectior of the Riucosal 
cells. The pain in peptic ulcer is also pJobably 

caused by the action of the acid on nervgyend- 
inge, the pain threshold of which is ' lowefed by 
inflammation. i 

Such ulcers could be w— by podus 
complete and permanent achlorhydria. Sippy 
developed a method of treatment based on X: 
use of food and alkali. Rest and milk diet id 
one of the oldest treatments. Variofs extrae 
that depress gastric secretion, , notably extracts 


e 
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have been LSC d. 


i bout depressi m of 


of the posterior piruitary, 

"RE itegstve ir baton bri) 

gastric secretion lasting a variabie time, Among 

patients treated by Palmer and Templet m 

complete histamine achlorhydria Meveloped in 

$5 amd pers tor periods of tr 

* to a few months: During the periods of achlor- 
hvdria the ulcers healed. " 

, The indications for surgical operation are due 

Y complicarions, Phe most frequent indication 

is stenosis, the most urgent acute perforation, 

Nassive 


nui , 


«ted (yyy al few days 


best treated medica ly 
at the time of the hemorrhage, though surgical 
attempts neas. be made to tie off the bleeding 


himorrhaesc 


artery or excise the tumor, In eases ot recurrent 
hemorrhage subtotal resection lias been por 
tofined, ure that thc 
demorrh: ie will not recur. No medical or sar- 
gical method except total gastreetomy results 
in complete and perm: anent achlorhydria, and 
therefore mo other method of per- 


tly peptic Audrey G- 


lut even th ^ does HOD cyst 


there ts 


curmu ulcer, 






WALTERS, 


malignant. 


WW ALTMAN.. 
arth. 


benign or 
1942, 4d. 


Gastric ulcer, 
Nurs, March, 
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The author believes thar all ulecrs of the 
sfomach should be removed surgically on ag- 
count of the impossibiliry of making a definite 
differentiation between. benign and malignint 
Alistaken differentiations have 
about éo per cent of the cases ar the 
Clinic on roentgen examination, anc 
wastroscapic not free 
malignant lesions sometimes 

respond for a time to medical treatment as do 
i benign One rastric ulcer, 
e DENMAN ol malins tnt, the ulcer so interferes with 
the neurgmuscular activity of the stomach that 
a markl degree ot pylorospasm is brought 
about, Which. gives the mistaken. impress on 
that tl lesion is in rhe duodenum and benim, 
while fn reality it is on the lesser curvature and 
may Be malignant. 


lesions, beer 


made in 


Mayo 


even examination ts TM 


epar Moreover, 


Also in some cases ofe 


Surgical rreatmenr has given excellent rest Its 
AUE | 
acer. With progress in surgery the danger 
not 
per cent and Sg cases were operated on 


"ER decreased. The mortality is now more 






fonly x.x percet: 

Che asthor thinks the method ot 
subtotaBeastrectomy extending well beyond zhe 

lesion. ses with ulcers high on 


F choice Is 


In accasional C 
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the lesser curyaruye or the posterior wal 
erson of the Y pets vith eastroenteri isfy 
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EDWARD. Multiple, 
cific jetunal ulcer; with chrome duodenal 
dilatation. , 725. Sept; P942, 7760, 54^ 
rors 
Dowdle reports a case of jetunaPulcer. The 

parent Was fiffv-nine ot had had 

Cf mdiges on. and dyspepsia 

um had 


DowpLE, primary norspe- 


d T 


y cuts dit, 


occasional spells 
jor 


more than ten vears. Occasionally 


o 
passed black stools. His condition had sown 


worse, for during the last six months, previous 
to hbspital admission, he hed vomited ore to 
two hours following meals ard had lost ov or 4c 
pounds. The 
strated an obstruction of thesmall bowel i the 
This had pro- 
duced sith 
marked dilatation of the enmre duodenum and 
stomach. Autopsy revealed that there was a 
Shallow ulcer and another ianular ulcer ir the 
The base and leorder of the ulcer 
thick and The microscopy 
amination Showed infiltratcon with 
eytes; Meissner’s plexus, as well as the ganglion 


roentgen  ezsmination Geb pin 
region of the ligament of Treitz. 


almost complete obstruction 


duedenum:. 


Wis Horas. tN- 


Ivmpho- 


fibers, was distinetly swollen: There was c evi- 
dence of a neoplastic condition 
According to Dow lle, or 





y very few casis 
nonspecific uleers have been reported in the 
lirerature. This article 
crams and the macroscopic and microscopic 


findings in this case. frag f. Lust. 
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Stsswain, Marey La and WAACHIE Ly Fox EL. 
Granulomatous — Jepjunco-pettis. 
July, Lyad, 40, 45—53- 


‘This studi is based on SA 
tous jejuno-ileitis, which is an inflamng: tery 
disease of the small intesame. There ts 
question as to whether it is © primary Infection 
or patients wirh 
the pa- 
-seVe the extremes 
and sixty-hve Diarrhea amd ab- 
dominal pain were the outstanding symptoms. 
Fever, vomiting and less of weight occur sit in 
A5 per cent. 
before admission was two years with a ranae of 
fum three days to eight sears. Right kliwer 
quadrant pain, vomiting and malnutrition were 


Ratia ALY, 


eases of granulema- 


occurs. secondarily in de- 


hicienes disease. lhe a Cl «src age ot 
tents 


nine 


Was tW cent 


vy dl, 


Vears, 


The average duration of sympeonms 


seen in about 40 per cent of ithe cases. Twenty- 
five per cent of the patiens had pertanie ab- 
8 


ot 


ENX- 
@ 


oa 
ee 
e 
o 
$9 
LJ 
e 
e 
° 
e 


a 
= pem 


NS 


br 


S 


- $ * 
"lua 2€ e 7 [ 4 L0 (X 
® e s . * s e e ba" 
hd e. 
e ° t V ‘ À \ à rd 
[14 / Abstracts d Roentgen and Radium Literature JANUARY, 1944 : 
e e 





* scess with or withogt fistula. There was club- 
* bing of the fingers in 40 p& celt of the cases. 
In 2 cases there was no glosXé&is; therb were no 
other signs of avitaminosis. IM only 2 cases was 
there a macrocytic hyperchromic anemia. 

In the acute stage the mucosa is very much 
inflamed, edeifagous and thicktned; in the sub- 
acute stage the mucosa is hypertrophied and 
granular ith punched-out ulcers. In the 
chronic stage the wall of the affected segments 
of the intestine is thickened with marked sub- 
mucosal fibrosis. There are normal areas be- 
¢ween the diseased parts. 

The roentgen findings follow the pathological 
findings closely. In the acute stage differentia- 
tion between inflammation and deficiency dis- 
ease Is difficult, but inflammation is indicated 
by an acute distal course, involvement of the 
terminal ileum, the presence of segments of nor- 
mal bowel separating the diseased areas, steno- 
sis and serration suggesting ulcers. In the chron- 
ic stage there is rigidity and stenosis which 
sometimes causes obstruction. It is probable 
that many cases that have formerly been diag- 
nosed as tuberculosis of the i intestine are really 
cases*of this disease. — Audrey G. Morgan. 


Mayo, CHARLEs W., and Scuticke, Cart P. 


Carcinoma of the colon and rectum; studv o 
metastasis and recurrences. Surg., Gynec. C 
Obst., Jan., 1942, 74, 83-91. 


e A clinicopathological study of 334 cases of 
carcinoma of the colon and rectum is presenred 
and the following conclusions are noted: 

* (1) Regional or distant metastasis occurred 
in 60.5 per cent of the cases and local invasion 
in 39.2 per cent. Among cases in which there 
was hepatic metastasis no correlation could be 
found between the site of the primary tumor 
and the site of involvement in the liver. 

(2) The ability of the surgeon to detect 
Metastasis at the time of operation was found 
to be good. Among cases in which death oc- 
curred shortly after resection, no metastasis 
was found at necropsy in 82.4 per cent of those 
in which none was fourf at operation. 

(3) The success of extirpation was revealed 
in this same group of cases, 65 per cent of those 
in which there was sAtastasis at operation 
being free of it at necropsy. Residual cancer was 
found in only 5.3 per cent of the cases in which 
death occurred shortly after resection. In those 
cases in which the surgeon believed metastatic 
growth to be present in the liver, the pathologist 
confirmed the impressiorf in 91.7 pgr cent. 


(4) Independent growths are felt to be re- 
sponsible for many "'recurreaces." Poly ps were 
present In 34.1 per cent of tae cases in this en- 
tire Series, i In contrast to 16.0 per cent of a co y 
trol series consisting of patients without cancer 
of the bowel. In 14.0 per cent of the cases in 
which poly ps occurred, malignant chapges were e" 
found in the polyps. Multip e carcinomas were 
found in 8. 4 per cent of the cases. Among case 
in which resection, was carr:ed out, additione? 
independent cancers were found at necropsy i 
4.I per cent. 

(5) Whenever a carcinoma is found in any 
portion of the colon or rectum the,presence of 
a second carcinoma must be carefully ruled out. 
After operation, the malignart potentialities ° 
of the remaining mucous membrane shouldebe i 
borne in mind and careful follow-up studies cat- 
ried out.—Mary Frances Vasti 1e. 


SAILER, SEATON, and McGars, R. J. Lipo- 
phagic gr Fusrulemacssis of the enteric tract. 
Am. J: Digest. Dis., Feb., 1942, 9 


Granulomatous lesions characterized by the 
presence of great numbers of la-ge mononuclear 
cells having an abundant cytoplasm richly in- ø 
tie exe with coarse fat pert cles, droplets of 
tat lying free or partially phagc cy tose’ by mul 
tinucleate foreign body giant cells, and vary- 
ipg admixtures of small lym plocytes, plasma, 
polymorphonuclear, and fibrob ast« cells, have 
been classified histopathologically as libeer an- 
ulomas. These reactions are predominantly 
local in character and confine& to adipose tis- 
sue. ; 

The authors report a case o^ a middle aged 
man who suffered from abdom nal pain, Weeks s 
ness, loss of weight, loss of appe-ite, and marked 
epigastric discomfort after eating. In addition, E 
there was swelling of both ankles and feet. T he 
stools were normal in color, consistency and 
form. There was no diarrhea or a ll * 

The physical findings which vere outsganding 
were the edema of the ankles, £ very lok blood 
pressure. A gastric analysis Shown cAnplete 
absence of hydrochloric acid after hist&mine. . 
The glucose tolerance curve wes very flat. s! be 
aneia was of hypochromic type wit bin at i 
tion such as is noted in chroric blood loss. i 

The roentgen examination showed th 
agus and stomach within normal limits. SQe 
duodenal cap was not deformed and visualize 
well. Some dilatation was preseat in the second 
portion of the duodenum cue appafently toN 
hy pomobility. Further on in the j jejunum hypo- 
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mobility wzs conspicuous and definite puddling 
e of thg barrum was noted with occasignal ir- 
regular areas of spasm. The valvulae conniv- 
mS were irregular, distorted and somewhat 
indistinct; n a few areas they app@ared thick- 
ened atid unduly separated. At six hours there 
" ewas still aavery small amount of barium within 
the stomach. The greater portion occupied the 
; wer small intestine. The colon had lost its 
normal haustral markings. Jt contained scat- 
tered portions of barium and some were present 
in the rectum. 

The pathological diagnosis was lipophagic 
granuloma-esis of the small intestine with 
massive iniltration of the regional mesentric, 
peripancreatic, and periaortic lymph nodes; as- 
cités; bilateral hydrothorax; diffuse organizing 
pericarditis; interstitial fibrosis of pancreas 
(slight), and chronic atrophic gastritis. 

The pataological changes were characteris- 
tically confined to the inner coats of the je- 
junga and ileum with massive infiltration and 
LUN: of the draining mesenteric and 
adjacent peripancreatic lymph nodes. However, 
there appeared to be considerable variation in 
the degree of small bowel involvement. In sev- 
eral cases reviewed the lesions were minimal or 
lhcked entirely the characteristic features com- 
mqn*to the mesenteric nodes. Studies on the 
fate of lipcphagic granulomas elsewhere in the 
body demc nstrate that spontaneous resorption 
of the free or engulfed fat droplets is not un- 
common and marked regressions in the cellular 
architecture. occur. Such reversible changes 
might coggceivablv have taken place in the in- 
testineM@vithout any appreciable change in the 
lyifph node reaction. The sensitivity of the 
latter to rcentgen therapy is of therapeutic 1n- 
terest. The means bv which lipophagic granu- 
lomas are formed within the small intestine and 
regional If »ph nodes is obscure.—Franz J. Lust. 


Huseny, Maxmilian J., Marcus, SaMuEL M., 
and Rasins, ALex B., Calcification of the 
gallkfadder; roentgenographic and patho- 

.  logidstudy. Radiology, July, 1943, 39, 98-91. 


el Ne pathogenesis of calcified gallbladder 1s 
not definitely known. In a large percentage of 
the cases, Robb says go per cent, there are also 
s. It is probable that calcium carbonate 
fes or milky suspensions of calcium car- 
nate are brought about by obstruction of the 

ystic dugt by stones, cancer or inflammation, 
hi. calcium carbonate being produced by the 
gallbladder wall, 
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. 
nationghe gallbladder 1as 
a rizid and fied ppearance and peripheral 
calc fication can bg seen. So netimes, however, 
it is hard to differ@ntiate these calcium shadows 
from those of gallstones, renal and ureteral 
calculi, calcified) mefenteriz nodes, calcited 
echinococcus cyst, calcified fegal&hs in ar an- 
descended appendix and in old people calcined 
deposits in the sternocostal cartilages. 

S x cases are repcrted in which calcified gall- 
blacder was suspected on -oentgen e«amima- 
tion. Operation was performed in 5 of the ceses 
and in one cperation was refused. The diagno-e 
sis ef calcified gallbladder was verified in ; of 
the cases.—.dudrey G. Morgaz. 


On roentgen exan 


Goros, Meyer, and Kantor, Joun L. Two 
cases of double gall bladder. dm. J. Digest. 
Dis., April, 1942, 9, 120-123. 


The authors report 2 cases of double gall- 
blacder. They review the iterature and and 
tha- their cases are probab y the seventh and 
eighth cases disclosed by cholecystography 

Ia both cases the dye test yielded normal se- 
quence. The organs filled, concentrated, and 
emptied, in response to a fatty meal. The Ardı 
of tae gallbladder were free as demonstrated in 
the roentgenograms taken after a fatty nfeal. 
This suggests that they were not held together 
by serous covering. 

The roenrgenograms of the first case show 
the double organ especially well after the fetty 
meal. In the second case there was a slight time 
difference of appearance of the dye in the second 
gallbladder. After a fatty meal the concentra* 
tior of the dye in both gallbladders was cf the 
same intensity. 

^s the organs did not shew any pathological 
condition, operative control was not possiol:. 


Franz J. Lust. 





ScrINDLER, Ruporr, and ARNDAL, O. Gaie 
scopic diferential diagnosis of benign and 
malignant ulcer of the stomach. Arch. Serg., 
March, 1942, 44, 473-48. 

The authors believe that gastroscopic exam- 
ination is the best method cf differentiation be- 
tween benign and maligrant ulcers of the 
stomach. They discuss*a series of 113 cases in 
wh ch both gastroscopic anc roentgen examina- 
tigas were made. In this series 6 wrong gastro- 
scopic diagnoses were mad? and in 2 cases no 
definite results were arrived at, while 7 wrong 
roentgen diagnoses were made and in :: no 
definite diffegentiation*could be made. 


Pi aA “= J pe^ X by 
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IC sggns in favor of 

bes „without a 
surrounding*wall, no infiltrNfion of the mucosa 
whatever, hemorrhages and prgment spots lying 
in a normal mucosa, arch-shaped distortion of 
the angulus, hourglass* fold’ and converging 
folds. Signs whieh are not proof of benign ulcer 
are: normal mucosa distant from the ulcer, uni- 
form colowof the wall and the surrounding mu- 
cosa and mucosal islands within the Ulcer. 

Signs which speak in favor of malignant 
ulcer are: limiting wall on one side and blend- 
*ing infiltration on the other, large tumor nodes 
and masses around the ulcer, irregular ridges or 
nodes in the ulcer floor, diffuse infiltration‘ the 
whole stomach, even without visualization of 
the ulcer, white, crystal-like floating material 
on the floor of the ulcer, location in the antrum 
close to the greater curvature, visible ulcer in 
the pylorus, bleeding of the edge, dark red color 
of the ulcer and pale surrounding tissue, the 
edge blending gradually with the surrounding 
mucosa, ulcerations on the wall surrounding the 
ulcer. Gastric signs which are not proof of 
malignant ulcer: large size, atrophic gastritis, 
infiltration of the mucosa about the ulcer, cal- 
lous or edematous wall, ragged edge, bell.like 
elevated area, necrotic material in the floor of 
the ulcer, regular nodes on the floor.—.4udrey 
G. Morgan. 


‘CuLver, Gorpon J., Becker, CHARLES, and 

Koenic, Epwarp C. Calcified cystic tumor 
e of the spleen. Radiology, July, 1942, 39, 62- 

68. 

Non-parasitic cysts of the spleen are rare as 
compared with echinococcus cysts. Among 800 
splenectomies performed at the Mayo Clinic 
from 1904 to 1934 only 4 cysts of the spleen 
were found, an incidence of 0.5 per cent. 

A case of such a cyst is reported in a woman 
of twenty-five who came for examination for 
appendicitis. She had pain at the site of the 
appendix without associated gastrointestinal 
symptoms. But for alfout two years there had 
also been a good-sized mass in the left upper 
abdomen. Roentgen examination showed ele- 
vation of the left half Óf the diaphragm with a 
large well circumscribed area of density below 
it. The lower border of the shadow was rounded 
and calcified. There was also an area of mot'led 
calcification inside the mass. The stomach was 
displaced downward and to the right and the 
splenic flexure was displficed downgvard. Except 
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for the displacement the stomach was normal. ^ 
On eperation the appendix was removede , 
though the usual incision and then aleftrectue , 


incision was made which exposed the vom di 
cystic tumor of the spleen which on removal was de 


found to measure 22X15 X 10 cm. » 
Tumors of the left upper qvadran$ may orig 
inate feom the spleen, left kicney, splenic flex- 
ure, stomach, left lobe of the liver or tail gf e 
the pancreas. The best metaod of localizing 
them is by roentgen examination with barium  * 
contrast. The importance of reentgen examina- 
in lesions outside the gastrointestinal tract is 
emphasized. Roentgenograms and*microphoto- 
graphs of the histological findings are given.— 


e 
Audrey G. Morgan. ` 
e. 
e 
GYNECOLOGY AND OB*TETRICS i " 
SPALDING, H. C. Chondrocystrophic dwarfism r 


in pregnancy. dm. J. Obst. & Gynec., April, 

1942, 43, 720—722. 

Gruggisburg distinguished betw propor- 
tionate and unproportionate Gwarfism or nano- 
soma, chondrodystrophic dwarfs being in the 
latter group. Kaufman states that this condi- ø 
tion may appear in either in-rauterine life or 
some time after birth and that the deviation 
from norfnal is chiefly in the shortness ef the 
dong bones. The soft tissues are normally de- 
veloped so that the redundaat skin hangs in 
folds. These changes are due to incomplete 
growth of the cartilage and early cessation of 
enchondral ossification. Wen observed at 
birth, this condition has been erroneously called 
fetal rickets. Nothing is known of i Waaa 
or therapy. A few patients have been reposted i 
living past thirty and one even to the age of 
eighty. The majority, however, die in the first * 
few weeks of life. None is taler than 140 cms 
Some may be of high intelligence. 

Two cases of pregnancy in DW RASEN ° 
nanism are reported. Both patients were col- 
ored, one was 119 cm. tall and the other, 132 
cm. The blood calcium in ore of the\dwarfs 
was 7.2 mg. per 100 cc. The ch ld of one*patient . 
showed chondrodystrophy az tke age of thyee, — 
Mary Frances Vastine. 







STEIN, Invinc F. Gynecographic ai 
diagnosis of ectopic pregnarcy. 4m. 
Cg Gynec., March, 1942, 42, 200-409. 
For the diagnosis of early aad especially un- 


re 
ruptured ectopic pregnancy and for tubal mold 
two methods of roentgen exanynation are avail- 
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able which may be grouped under the term 
"gynecogrzphy : (1) hysterosalpingography 
N° "whichfis dependent upon the use of an opaque 
e substance; (2) pneumoroentgenography which 
employs a gaseous medium to produee pneumo- 
peritoneur:. These two methods can be used 
* andependegtly or combined with each other. 
Transabdommal | pneumoroentgenography 
may be used without danger of disturbing a 
d use. The patient is roentgenographed in 
the partial <nee-chest posture, the technique for 
which has been outlined in an earlier pape-. 
Tubal pregaancy often appears as a dense, cone- 
shaped shagow, the apex arising from tke 
uterine hern. Transabdominal pneumoperi- 
e  toneum is more valuable, more informative and 







- lesseharmful than hysterosalpingography. The 
" two methods may be combined in selected cases 

with excellent results. For example, in cases of 
° old quiescent tubal pathology where the diag- 


nosis of an ectopic pregnancy must be consid- 
ered, a combination of the two methods may 
pe or value m arriving at a diagnosis. Gyne- 
. cography has a negative value in the diagnosis 
of ectopic pregnancy im that it may show defi- 
* nitely intrauterine pregnancy with normal ad- 
nexa, ovar an cyst, and/or other lesions to ac- 
apunt for the patient's symptoms, and thus ru. e 
out the presence of ectopic pregnanc¥.— Mary 
Frances Vestine. « 


HavucEN, Joun A., and EHRENBERG, C. J. Di- 
aphragmatic hernia in the newborn infant. 
‘ e- y 
Am. J- Obst. &9. Gmec., March, 1942, 23, 
502-50% 


Befóre 1935, congenital diaphragmatic hernia 
in the newborn infant was considered to be ex- 
tremely rare and unamenable to treatment. In 
yeality, if s not a rare finding. In a series of 
5,269 autqpsies on stillbirths and infants up to 
e one year of age from the Department of Pa- 

thology at the University of Minnesota, there 
diaphragmatic hernias, or one 1n 139 
s in this age group. This condition can 
ed surgically with more than a 60 per 
cent recovery. | wo case reports are given. 
€nthe first case, nothing abnormal was noted 
yntil the feurth day of life when, after a breast 
teadang, the infant became extremely cyanotic 
Vanosis increased in severity and a roen-- 
nggram revealed a left diaphragmatic hernia. 
laparotomy done on the ninth day revealed 
E the er tire small intestine and spleen were 
n 


the left chest cavity. Recovery was uneven-- 
p 
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ful and the infant’s velopment has cont:ni2d 


normally. 
Cyanosis and laffored gruntingerespirations 
were noted at bign in the second case. Roer t- 
gen examination revegled -he diagnosis. and 
six hours after bitth de abdomen was opened 
and nearly the entire gastromtesthhal tract and 
about half cf the liver was feund to be in the 
right chest cavity.— Mary Frances Vastine. 


Barr, ROBERT P., and GoLces, Ross. 4 roer t- 
genologic sign for the detection of placenta 
previa. 4m. J- Obst. F Gynec., Sept., C41, ¢ 
42, 5307533. 

The roentgen sign reporte lis applicable anly 
in cases with a single fetus ir cephalic preser ta- 
tion (about 95 per cent of pregnancies) and 1s 
based on the fact that a fetal head will dip into 
the pelvic inlet and occupy the midcorona_ and 
midsagittal planes of the sı perior strait wien 
the mother is standing. Any pelvic tumor vass 
of sufficient size can displace the fetal head from 
the midcoronal or midsagitta! plane or prevent 
it from dipping below the level of the brn of 
the inlet. 

Roentgenograms of the pelvis are tak# in 
anteroposterior and lateral ews with the pa- 
tient standing. Normally, ir the last trimester 
of gestation, the fetal head will be found in tae 
midsagittal and midcorona planes of the su- 
permor strait, and, even if not engaged, iz will 
be dipping below the level of the brim of tae, 
true pelvis. The authors have accepted, “cr a 
tentative working basis, a lin2ar displacement of 
one-third the diameter of tac fetal head fron? 
its usual position to represen: the presence »: an 
abnormal pelvic mass.—Mazy Frances Vast-re. 


Buxton, BEnTRAM H., Hunt, Russet R., and 
PorrER, CHARLES. X-ray localization cf tae 
placenta. 4m. J. Obst. € Gynec., April, 1542, 
42, 610-619. " 
The clinical material stucied consists o7 126 

cases of painless bleeding in -he last trimester of 

pregnancy. At present, two separate procedi res 
are used bv the authors:e 

(:) The taking of right ame left lateral fi ms 
of the entire uterus with a t»chnique descri ded 
by Snow and Powell, which is designed tc give 
maximum soft tissue contrast. 

(2) Anteroposterior roentgenograms of tae 
peMis taken by a precision stereoscopic tech- 
nique with 4 per cert sodium iodide in the biad- 
der. In these films also, a modified soft tissue 
technique 1s employed. 
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The lateral filmf are talen with the patient 
recumbent, lying comfort A the side. No 
special apparatus is necessa&e By the soft tissue 
technique employed, .the placenta has been 
localized in 86.1 per cens of the, 108 cases where 
this procedure was empl8y ed. Of these, 74 were 
fundal on thé aaterior or posferior wall and 19 
showed the placenta to lie wholly or in part in 
the lower wterine segment. In 9, no placenta was 


' seen and in 4 there was uncertainty *ibout the 


significance of the shadows. 
The second method of examination is em- 


*ployed only in those cases where soft tissue 


roentgenograms fail to reveal the placenta, 
show it to lie partly in the lower uterine seg- 
ment, or are equivocal. The purpose of these 
filmsis to demonstrate an increase in the thick- 
ness of the soft tissue space lying between the 
presenting part and the filled bladder. Normally 
this space is occiumied. by, the bladdan wall, the 
peritoneal reflections between the bladder and 
the uterus, the lower uterine segment, the mem- 
branes, and the fetal scalp. It measures from 1 
to 2 cm. in thickness. In central placenta previa 
the i interposition of the placental mass may in- 
crease the distance to 5 or 6 cm. With marginal 
or partial previas, there is unilateral widening 
either anteriorly, posteriorly, or laterally. 

By coordinating the two methods outlined 
the placenta was localized in 97.6 per cent of 
the cases. Out of 17 cases of placenta previa, the 
«liagnosis was accurately made in 16. It is not 
intended that roentgenologic procedures should 
entirely supplant vaginal examinations in 
Suspicious bleeding cases. However, the risk of 
starting a serious hemorrhage in an undiaenosed 
case of placenta previa is very great and by de- 
tecting these cases roentgenographically, such 
examinations have been reduced considerably.— 
Mary Frances Vastine. 

3 
STEELE, Ky LE B. and Javertr, Cart T. Roent- 

genography" of the obstetric pelvis: combined 


isometric and stereoscopic technique. 4m. 7. 
Obst. & Gynec., April, 1942, 43, 600-610. 


The authors include in their article a sum- 
mary which is an excellent abstract of the ma- 
terial discussed: e 

(1) A combined isometric and stereoscopic 
technique provides for adequate roentgeno- 
graphic survey of the obstetric pelvis. Both the 
lateral and frontal films are taken under iden- 
tical positioning of the patient. 

(2) A lateral film centaining Ku Isometric 
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scale is employed for measurement of the an- 
teroposterior diameters of the pelvic canal and, 
forthe vertical heights of the various planes of 
the transverse diameters. 

(3) A di*torted set of scales has been devel- 
oped for measuring the transverse dianfeters of § 
the pelvis directly on the frontalefilm. The’ 
planes $o be used are obtained directly from the 
lateral film. 

(4) Only two films are essential. However, 4. 
complete examination, ano-her frontal stereo- 
scopic film, and a 45 degree flm of the pubic 
arch are recommended. 

(5) The precision sterecscope es preferred 
for study of pelvic architectvre and cephalo- 
pelvic relationship and labor mechanisms as 
well as a check on measuremerts obtained fom 
distorted images with the isometric scales. e 

(6) Workup of the lateral and frontal films 
tegethen glimimanes iine acano of weenie 
external anatomic landmarks and measure- 
ments on the patient. 2 

(7) Introduction of an an-eriog’transverse 
diameter of the inlet, drawn »etween the ilio- 
pectineal eminences should assist in detecting 
variations in the forepelvis. 

(8) Mensuration of the anteroposterior di- 
ameter, the transverse, the anterior transvers&, 
and the posterior sagittal diameter of the inlet 
provides a basis for classification of pelves. ` 

(9) A common ground has been reached for 
pelvic classification on the basis of mensuration 
and morphology. 

(10) Cephalometry can bé performed. Fs- 
timation of the weight of the infarÑN from the 
size of the head is no longer practiced’s-Mary 
Frances Vastine. e 

* 
TayLor, Roperr. Accessory apparatus to as- 
in proper posturing of the pelvic inlet. 
J. Obst. © Gynec., Jan., 1943, 43, 140— 


sist 
Am. 
143. 
Pelvioroentgenography by the m&hod of 
Caldwell and Moloy requires taat films Re taken 
with the patient supine and with the Plane of 
the pelvic inlet parallel to the plane of the film. 
Thgse workers advocated the use Of a litmbo- 
sacral pad to place the pelvic inlet in the prope 
relation. The author noted that the h d 
placed under the curve of the lower spine c 
a great deal of discomfort to the patient so 
devised an angle block with a 20 degree angl 
slope. The patient rests supine on fhis bloc 
without discomfort with a p llow underneath 
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e are ingluded in the article as well as roantgeno- 
grams obtained with its use.—Mary Frayces 


tine. 
€ 


THoms, Herserr. The clinical application of 
roentgepelvimetry and a study of the re- 
sults in 1,100 white women. Am. T.«Obst. & 

4 Gynec., Dec., 1941, 42, 957—975. 


The author recommends for routine purposes 
the taking of two flat films of the pelvis con- 
sisting of one view of the pelvic inlet looking 
down inte the pelvic cavity (the inlet view) 
and the other depicting the lateral aspect of tae 
pelvis. The technique employed in taking these 
twe views is described in detail. Eight diameters 
which we may consider the cardinal diameters 
*f the pelvis may be measured satisfactorily 
by roentgen means. These include: 

(1) The anteroposterior diameter of 
plane of the pelvic inlet. 

2) The transverse diameter of the plane of 
the pelvic inlet. 

(3) The posterior sagittal diameter of tae 
plane of the pelvic inlet. 

(4) The anteroposterior diameter of the mid- 
pelvic plane. 

(5) The transverse diameter of th®midpelvic 
plàne. à 

(6) The posterior sagittal diameter of tae 
midpelvic plane. 

(7) The widest diameter of the pelvic outlet. 

(8) The pelvie height (or depth) of the out- 
let. 

Pely variations as shown by the inlet con- 
fognation may be classified as follows: 

(1) Dolichopellic or elongated type in which 
the anteroposterior diameter exceeds the trans- 

everse diameter. 

(2) Mesatipellic or round type in which the 
anteroposterior and transverse diameters are of 
equal length, or the transverse diameter ex- 
ceeds the anteroposterior diameter by not more 
than Ifcm. 

(3) Brachypellic or oval type in which the 
transverse diameter exceeds the anteroposterior 
by fore than 1 cm. and less than 3 cm. é 

4 (4) Platypellic or flat type in which the 

se diameter exceeds the anteroposterior 

N'cm. or more. 

Belvic inlet studies were made in 1,100 white 

women and the distribution of the basic types 
ass 7 


(1) Do! chopellic type—18.6 per cent. 


tle 
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(3) Brachy pe NN | y ag a 5.2 per cent. 

(4) Platy pellic -w per cent. 

The anteropo Et e aad of the inlet 
may be used ja iterion for a “small, 
"average" or “la "ge ’ pelvis classification as this 
appears to be the most impcrtant *single dinen- 


sion. "Small" pelves in the various types vay 
be designated: e 

(1) Dolichopellic type, anteroposterior Wize 
ameter less than 12.0 cm. ' 


(2) Mesatipellic type, 
ameter less than 11.5 cm. 

(3) Brachypellic type, anteroposterior di- 
amettr less than 10.5 cm. 

Labor was terminated by operative irter- 
vention 33 times (6.6 per cent) in a group gf £00 
patients. When the operations are separared 
into those which were done because of abnormal 
pelvic conformation, we fnd that the most 
favorable tvpe of pelvis for successful child- 
bearing is one whose inlet s essentially round 
(mesatipellic) and not the transverselv eval 
pelvis (brachypellic or platypellic). 

Studies in women of the college group as zon- 
trasted with those of the cinic group mate it 
appear that environment during the grcwth 
period is a factor ir. the lessening of the number 
of brachy- and platypellic tv pes of pelves fcund 
in the former group. It seems probable tha-, as 
far as variations of the pelvis are concerned, 
both nutritional and hormonal influences > ay 
major róles.—Mary Frances Vastine. 


anteroposterior di- 
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e 
Britt, Haroip M., and DANELIUS, GERHARD. 


Roentgen pelvimetric analysis of Walcker's 
position. 4m. F. Obst. €2 Gynec., Nov. 1541, 
42, 521—955. 

The Walcher position of extreme body hy- 
perextension during labor is recommenced in 
leading textbooks of obstetrics as a useful: Dro- 
cedure in aiding the entrance ofethe feta! Head 
into a moderately narrowed pelvis. The autors 
question: (:) Is the Walcher position of such 
established efficiency ae to warrant its use in 
spite of the great distress that it causes the 
laboring woman? (2) If this efficiency is zon- 
ceded, is the acceptéd explanation correct, 
namely, that an increase 1n the length of the 
obstetric conjugate is produced? 

Twenty patients were studied, 10 in labor and 
10 during gestation. Seven of each group were 
roentgenographed in the comfortable dorsal po- 
sition, and the remaining 3 in the moderately 
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a » s 
: flexed position. gum tient comparative 
measurements wer* made with the Walcher 
The tech: Ms ckeied out in those 
1 the dial position and 
then in Walcher's positign waXas follows: The 
patient was placed oon in the dorsal 
position on a fast in front of ah upright Potter- 
Bucky grid with the pelvis directly over the 
center of tge film. The roentgen-ray beam, leav- 


position. 
roen tgenographed ii 


eng the target horizontally, was directed trans- 


versely Xhrough the pelvis. Following the first 
exposure, the tube stand and Potter-Bucky 
*rrid remained unchanged, while the cart was 
advanced to a point where its caudal edge was 
approximately at the vertical center line ef the 
Potter-Bucky grid. The patient was then 


placegl in the Walcher position over the edge of 


the cart and properly centered for the second ex- 
posure. To obtain the actual measurements, a 
Io cm. metal ruler was placed lengthwise over 
the lower abdomen of the patient directly over 
the midline, carefully avoiding any lateral tilt- 
ing. The image of the ruler on the film indicated 
the exact rate of enlargement on each roent- 
genogram. 

In"their conclusions, the authors note that: 
(1) As compared to the comfortable dorsal posi- 
tiom, Walcher's position does not increase the 
length of the obstetric conjugate in anormal 
profiled pelvis. (2) As compared to the com- 
fortable dorsal position, the exaggerated li- 
shotomy position decreases the length of the ob- 
stetric conjugate, in a normal profiled pelvis. 

Q) The shortening of the obstetric conjugate 
in the exaggerated lithotomy position led 
Walcher to the erroneous. conclusion. that the 
conjugate is lengthened in the position he advo- 
cated. (4) In difficult breech extraction, in a 


normal profiled sacrum, it is deemed advisable 
to change from lithotomy to Walcher's position 


for @livery of the shoulders and aftercoming 
head because the artificially shortened conju- 
gate will thus fecover its loss. (5) In flat sacrum 
pelves with an anterior sacral prominence, 
Walcher's position is contraindicated, while 
lithotomy position wilPgive additional space at 
the inlet. (6) The two factors of increased mus- 
cular tension and altered angle of inclination 


e e an a » 
pe explain the reputed clinical efficiency of 


Walcher’s position. (7) Theoretically, a device 
such as a low abdominal! pressure-band and an 
elevation of the lumbar spine to a moderate 
lordosis may produce the advantages claimed 
by Walcher in a manner far less distressing to 
the patient.—Mary Frances Vastipe. 
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D'Esoro, D. A. The occipitopcsterior position; 
its mechanism and treatment. Am. J. Obst. 
s s a 
d Gynec., Dec., 1941, 42, 977-957. 


A large pumber of pelves with correl: 
mechanisms of labor have be2n studied with 


the aid of the roentgen ray at the Sloane Hos- e 


pital for Women. From these a randerf selection” 
of 100 *occipitoposteriors taa- terminated in 
easy spontaneous or low forSeps deliveries ang * 
an equal number* of midpelvic arrests were 
chosen for study. 

After taking up the etiology of the occipito- 
posterior position, the author d scusses the com- 
bined motions of descent, flexien afd extension 
in this position. Following this, there is a con- 
sideration of the mechanism of dexion alone qnd 
its Importance in the mechanism of labor. The 
phenomenon of rotation is nezt taken up an@ 
carefully discussed from all anzles as it applies 
to the occipitoposterior positic n. 

The considerations in the article which are of 
roentgenologic interest may be outlined «as 
follows. ° 


1) The occipitoposterior pcsition is caused, 
in the main, by adaptation of the head to an 
inlet possessing a narrow fo-epelvis and an 
ample anteroposterior diame-er. The pelvie 
type which comes nearest to these specifications 
ie the anthropoid variety. i 

(2) In 10 cases in the series -he pelvis was so 
large or the baby so small in relation to the 
pelvis that the factors which ordinarily make it 
necessary for adjustment of tlf head to the op- 
timum inlet diameters did not comento play 
and. the occipitoposterior sodas! Dad be 
largely ascribed to a matter of chance. >» 

(3) The more narrow the >elvic brim, «the 
more posterior is the occiput. Im the true pri- 


mary posteriors-the-occiput-is-at-or-behind-the* 


sacroiliac synchondrosis and the fetal back 
practically overlies the mother s spine. 

(4) Large babies, small inlets, male,charac- 
ters, as well as the forward szcr 1m, convergence 
of the side walls, and narrow arches are distinct 


factors in the occipitoposterior positionsthat . 


give difficulty. 
(@) Two fundamentally diffe-ent pelvic Bims 


are frequently associated with posterior posi 







tions: (2) those in which the transvers 
ters are contracted at the brin. or midpelv 
at both levels with compensat ng amplene% j 
the anteroposterior diameters and (4) those ws 
which the anteroposterior diameters are short? 
ened by virtue of a flat posterigr segment at the 
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a 
.brim or a forward sacrum at the midpelvis 
level while the transverse diameters remain 
* ample. 
d Occipitoposterior positions, although 
physiologic and in spite of the fact that 7o per 
$ cent deliver spontaneously, cause more dystocia 
‘than the qher vertex positions. Dystocia in 
posterior posMigns originates with the abnor- 
: metr of the pelin which they occur.—Mary 
FRinces Vastine. ~ 






Mayer, Max D., Newman, HERBERT, and 
GINZLER, ARTHUR M. Simultaneous radic- 
logic and kinetic recording of uterine and 


tubal motility. Am. Y. Obst. © Gynec., Jan., 
1942, 43, 52-55. 


A new technique for the simultaneous roent- 
‘genologic and kinetic study of uterine and tubal 
motility is described. Aqueous hippuran is used 
as the perfusing mecium and a constant de- 
livery of the medium is provided by a motor- 
driven syringe. Continuous pressure records are 
obtained threugh a simplified optical manome- 
ter incorporated in the system. Serial roent- 
génograms are synchronized to the inflation ap- 
paratus and are taken by means of a continuous 
strip of radiosensitive paper passed from one 
lead-lined chamber crossing under ea radio- 


transparent bakelite window into a lead-lined 
e 


receiving chamber. 
The authors’ clinical observations were: 


(1) In 2 patierts, no fluid could be driven 
past the tubes and in each case rhythmic uterine 
contractiggfs were recorded while the uterus was 
being tended with fluid. In each case, the 
roefftgenogram showed the typical funneling at 
the eornual angle and the apparent block at the 
beginning,or in the first part of the isthmic por- 
fion of the tube. 

(2) In f patient, a pressure tracing with 
rhythmic pressure waves of a range of 10 mm. 
Hg. was obtained for a few minutes. A roent- 
genogram obtained waile the pressure was ris- 
ing rev:aled the left tube filled with medium 
with the exception of the first centimeter of the 
istgmic portjon. This would suggest a tubal con- 
traefion in the isthmus. The waves of pressure 
ffien disappeared completely and the plateau 

c insufflation pressure fell. A roentgeno- 
at this time showed that fluid was pouring 
tArofigh a completely filled right tube and the 
left tube was partially filled in its ampullary 


fi This finding tended to support the 







ortion. 
authors’ belief hat the usual type of insuf- 
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es of pressure is 
passing throuzh 
tubes. 

ficle tubes (the other 
vec for ectopic preg- 


flation tracing with 
probably obtaingd t 
a single tube rafhes 

(3) In 2 patien 
tubes having begh ren 
nancies), gas 1 
ings. In these b, rhythmiz waves of pressure 
were observed when the fluid passed through 
the tubes. In both, the rises of pregsure were 


associatedewith either comp etely empty subs —— 


or with the medium. only in. *ke ampullgfy por- 
tions. 

It is concluded: (1) that the method of inves- e 
tigation described cannot be used if both tutes 
are patent; (2) in insufflation of gas or fluid in 
human beings, the fluctuating waves of pressure 
are probably isthmic in origin.—Mary Frances 
Vastine. 


SKELETAL SYSTEM 


Evans, WiLLIAM A., JR. Fecurrent fracture. 
Surg., Gynec. © Obst., Feb., 1942, 74, 204- 
219. 


Seventeen detailed case reports of recurrent 
M ë e - Og . 
fractures in childrer are given and the following 
conclusions are reached: 


(1) Fractures are prone tc recur when a gen- 
eral or local disease of the bane is present, when 
healing has occurred with defcrmity, and at the 
site of a foreign body. 


e 
(2) A fracture may also recur at an old frec- 
ture site after healing has aparently been com- 
plete and in the absence cf a significant Pu 
formity or recognizable ccmplicating patho- 
logical process. The character of the new frac- 
ture indicates an abnormal agility of bone at 
the old fracture site. 


(3) Recurrent fractures o: this type are gost 
often seen in the shafts of the radius and laa 
of children. Such children are aperto have poor 

appetites amd: to: be of Le tiar average 
weight with thin extremities. The flexible lica- 
ments and blue scleraeswh ch many of them 
show suggest a constituticnal background in 
common with osteogenesis imoerfecta. 


(4) It seems desirabl for children who have 
had fractures of the shafts cf the radius and 
ulya to take particular car» against a second 
injury even after the healing of the first injury 
appears complete and to increase their food in- 
take for the improvement of their nutriticr al 
s tate.—Many Frances’ Vastne. 













McCorp, JAMEs 
born. Am: T. € 
667—676. . 


Certain skeletal c in the fetus and 
newborn as seen by t enogram are al- 
most pathognomonic ðf cdhgWnital syphilis. 
McLean and'Caffey are quotéd when it is noted 
that these changes include the zigzag or saw- 
tooth megaphysis. 

5M analysis of roentgen studiés on 129 
NegroYetuses at all stages of gestation, the 
majority of which were stillborn, was made. In 
the study the diagnosis was made from the 
roentgenogram without any knowledge of the 
case and if the roentgenograms showed & posi- 
tive or doubtful diagnosis, the babies were 
autapsied. The kidney, liver, spleen, lung, heart 
and thymus were stained by the Levaditi 
method and the bone lesions were reported as 
syphilitic only when the organisms of syphilis 
were found in the stained tissues. T'he diagnosis 
of syphilis as made from the roentgenogram was 
confirmed by the finding of the organisms of 
syphilis in 91.5 per cent. Ninety-four per cent 
of the mothers had positive serology. 

The author's conclusions are: 

(1) Typical saw-tooth serrations are pathog- 
nomonic of congenital syphilis. 

(2) Properly done Wassermann and Kahn 

tests should be positive in probably go per cent 
of the mothers of syphilitic babies. 
* (3) It can be said, rather arbitrarily, that it 
Is unwise to diagnose congenital syphilis by the 
goentgen ray in fetuses weighing less than coo 
gm.—Mary Frances Vastine. 


CLEVELAND, MATHER. A critical survey of ten 
years’ experience with fractures of the neck of 
the femur. Surg., Gynec. © Obst., Feb., 1942, 
3 529-540. 

This is astudy of 110 fractures of the neck of 
the femur treated at St. Luke's Hospital over a 
ten year period. The author's first internal fixa- 
tion of a fracture of the neck of the femur was 
performed in 1935. At that time the three 
flange nail devised by Smith-Petersen was used 
and since that time no fixative agent to equal it 
has been found. Stainless steel was the metal 
originally used but since 1938 vitallium has 
been used. " 

The conclusions drawn from this study are 
summarized as follows: 


(1) Open Reduction and Internal Fixation. 
6 
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. 
Open reduction and internal fixation of these " 
fractures of the neck of the femur offered very 
little improvement in end-resvlts over tose ob^. * 
tafned by nonoperative means. a. 

(2) Undisplaced Fractures. The undispfaced ° 
fracture of the neck of the tmur treated by - 
three to four weeks’ rest in bed and weight." 
bearing after the applicaticn T. Thomas 
caliper brace, gave invariab}“optimum results. 
Since the writer’s,ncilitg technique has ih. ° 
proved, a number of these undisplaced frac- 
tures have been nailed without reduction. 

(3) Closed Reduction and internal Fixation. 
The accurate reduction by manipulation and 
the careful insertion of a three flange nail has 
yielded surprisingly good results, union of the œ 
fracture occurring in 86 per ceat of the cases. i 

(4) Circulatory Disturbance in the Femtral 4 
Head. Circulatory disturbance in the femoral 
head, based on experience wit 60 patients, has 
always appeared within the first year after the 
fracture. Seventy-five per cert of the patients 
with nonunion of their fractures had extensive 
circulatory disturbance in the fémoral head. 
Forty-three per cent of those subjected to opgn ø 
reduction had extensive aseptic necrosis. Nine. 94 
teen per cent of those patients who were treated 
by closed reduction and nailing showed sonte 
evidence*of circulatory disturbance, far the 
(nost part very mild. The majority of all pa- 
tients showing circulatory disturbance in the 
femoral head with fractures united had inade- 


(5) Adequate Reduction of**he Fracture. Ac- 
curate reduction is the most impoxtant single 
factor in securing union and avoidinWgircula- 
tory disturbance in the femoral head. "Mira-  . 
tion” of the nail is usually due to failure to 
properly reduce the fracture aad thisgmigration * 
occurs almost exclusively in ununited fractures 

(6) Nonunion. Patients with nor&inion may 
be greatly benefited by a trochanteric osteot- ®© 
omy of the femur.—Mary Frences Vastine. 


GHORMLEY, Ratpu K., POLLOCK, GEORGE A, 
Hatz, Byron E., and Beizer, LawnENcE H. - 
Multiple myeloma. Surg., Gynec. SOG, 

beb., 1942, 74, 242—244. ^ 


In this paper, 41 cases of multiple n 
are added to the 86 which were reportN in 
previous communication. This makes a tot 
of I27 patients with multiple myeloma seea 3t 
the Mayo Clinic in the sixteen years xc 
January, 1924, to December, 1939. ' 
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Definition. Multiple myeloma is a highiy 
malignant tumor of the bone marrow., 
Ehology Unknown. 


frequently as women. The dise&se tends to 

occur after the fifth decade. 

. The original description was made 
by Dalryn in 1846. Microscopically, the 
tumors are m up predominantly of cells 
Which closely resem sma cells. The mye- 
loid tissue and fat spaces seen in normal mar- 
row are not encountered if a tumor nodule is 
the source of che material examined. The ider- 
tity of the gells has not been established. From 
evidence in recent literature and in the authors’ 
material, it seems likely that in most instances 
the myeloma cell is derived from reticulo- 

Ahdothelium. 

» Symptoms. There are no symptoms which are 
pathognomonic of the disease. Backache was 
the commonest symptom noted in the cases 
under discussion. Loss of strength and progres- 
sive wezkness were the complaints which came 
next in frequency. Anemia, loss of weight, or 
LETS e of a pathological fracture were de- 
1 







ribed less frequently. The presence of a pal- - 


able tumor was rare. 

¢ Albuminuria was present in about 7o per 
cenb of the cases and Bence-Jones' bodies in 
60.7 per cent a 

Diagnosis. Biopsy or sternal aspiration; 
roentgenological evidence of multiple, punched- 
out areas of destruction in the skull, ribs, and 
spinal column. 

Procnggis. Uniformly poor. The longest dura- 
re eb in the group under discussion 
wa nine years and two months, and the short- 
este four months.—Mary Frances Vastine. 


e 
*BasstER, ANTHONY. The intestine and chronic 
EE E 
arthritis. 4m. J. M. Sc., May, 1942, 203, 
698—708. 


'The authors believe that chronic arthritis is 
caused by intestinal bacteria that enrer the 
circulation and finally become lodged in can- 
cellous bone or in the periarticular tissues. 


pe pega are present in the intestinal gract 


en in healthy individuals and it is not known 
«some subjects resist them effectually while 
Abot 2 to 3 per cent become victims of chronic 
Artb-itis. Probably some of the ill effects are 

-o symbiosis of other forms of bacteria with 






d, 
Af streptococci. 


In order to test this theory the author treatec 
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c arth&tis, 205 of them by, 
colon bacilli warch 
ptocoei and their 
e oral administrar on 
in some cases au-owac- 


337 cases of @hrot 
are antagonist! 
symbiotic orga 
of bacterioph 
cles. 
The diets followed the rule sed in chrenic 
bictoxic intestinal conditions. In the putretac- 
tive or alkaline form, dies high en carbohy- 
drates aad low in protein were given 


anger’ 
fermentative or acid form high prftein and 


limited c: 'bohydrates were given. 

Among 181 cases 68.3; per cent showed 
marked improvement with reduction of swe ling 
andencreased usefulness o the joints and about 
26.5 per cent mcre were improved to a lesser 
degree, while in the remair der of the cases there 
was no improvement. Mest of the latter group 
were old cases in which there was a grezt deal 
of deformity.—Audrey G. Morgan. 


CuHasNorr, Jurus, FRrEDrELD, Lovis, and 
Tunick, AnrHuR M. Fyperparathyroidism 
in a patient with acromegaly. Ann. Int. Med., 
Jan., 1942, 76, 162-175. 


LJ 

A case is described in 1 woman of sixty-eight 
who presented the typical pictures of both von 
Recklinghausen's disease, due to hyperpara- 
thyroidism, and acromezzly. Photographs and 
roentgenograms are given showing these 
changes. : 

This patient had had a radical mastectomy 
in 1924 and in 1928 suffered a blow on the head. 
A month later she begar to have severe parietal 
headaches and noticed -hat her hands were be- 
coming large and clumsy and her features 
coarse. 

She was admitted to beth Israel Hespital in 
May, 1938, for urinary symptoms, and roentgen 
examination showed a large calculus abrost fill- 


ing the right kidney ard tics in 
the lower pole of the left kidnewh addition to ^ 


the picture of the two bone diseases. 

The authors know of no previous case of the 
coexistence of these twe diseases. The possible 
relationship between hypersecretion of the 
parathyroids which cavses von Recklinghausen’s 
disease and of the pitue-ary which causes acro- 
megaly, is discussed. It is not known. at present 
whether the patient hes hyperplasia or adenoma 
ofthe pituitary. Hyperparathyroidism is gen- 
erally believed to be a primary disease but in 
acromegaly hyperplesia of many crgans, in- 


cluding endocrine glands, may occur. This nfty— — — 
è 
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Sec- 
diseases may 
of each other. 






have developéd indep 
Audrey G. Morgan. 






Gross, PAuL, and Jacox8Ha W. Eosino- 
philic granufoma and certaiif other reticulo- 
endothelial hyperplasias of bone. Am. 7. 

m M. Sc., May, 1942, 203, 673-686. 


Bue i eosinophilic granuloma or soli- 
tary graÑuloma of bone was described in 1929 
as a separate disease. Up to the present time 16 
cases of the disease Bev re peen repor ted, all but 
three in patientsebessth. 
age. These cases met all mere in ie some 
with and some without roentgen treatment. The 
roentgenograms suggest osteomyelitis or tumor. 
This may result in needless surgery if these 
cases are not understood. The differential white 
cell count showed 4 to 11 per cent eosinophils. 
* The authors believe that this is not a new 


& 
disease but is a form of reticuloendotheliosis 
closely related to the other forms of this disease, 
e 
e * 
* 
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including. Hand-Christian's cisease, Letterer- 
Siwe’s dsease and solitary simon. They de- 4 
scribe one case each of eosinophilic granuloma,» 
Hand-Christian's disease and Letterer-Siwe’® 
disease and give roentgenograms and photo- 
micrographs of the pathological tissue In sup- 
port of their theory. They maistaigsshat there ° _ 
are no ptithologic, roentgen or gMer signs that — ^> 
can establish a diferentia between thesg . 
diseases. 
Eosinophilic infiltration occurs in all of them. 
The lesions in Hand-Christian's disease may be 
solitary and not generalized anc it may be that 














lesions will appear. Letterer-Siwe's disease 1s a 
non-lipoid reticuloendotheliosis which is gen- 
erally fatal. Cases have been reported in which 
there were small amounts of lipoid. There aree * 
transition forms between all thes reticuloendo- 
thelioses and careful autopsy studies should be 
made of all cases of all of them :n order to estab- 
lish or disprove their identity.—Audrey G. 


Morgan. ° 
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PNEUMOCONITOSIS 
THE STORY OF DUSTY LUNGS* 2 
pm By LEWIS GRECORY COLE, M.D. 


Director of Silicotic Research, John B. Pisco Foundation 
NEW YORK, NEW YORK 


MORE scientific term for the title of 


this p@per would have been "pneumo- 
tramicróscopicsilicovolcanokontosis,' 
ich is said by the Reader's Digest to be 
the longest word in the English language. 
Yet, even this term is not thoroughly com- 
prepensiv2. 

Morbid changes in the lung caused by 
the inhalation of dust have become more of 
a social, economic, legislative and medico- 

» legal protlem than strictly a medical one. 

The literature indicates that dust haz- 
ards were recognized before Christ but it 
has Mecome a serious industrial problem 
only sinc2 the advent of technocracy or 

* modern pols, particularly the pneumatic 
drill and jack hammer. 

It was fiot until about the turn of the 
century that the dust hazard centered 
around slica, silicates and silicotubercu- 
losis, and it was rot until the second or 
hird decade of this century that silica was 
* considered the main offender and that most 
otlfge*dusts were considered innocuops. 
SO anacay observers are directing their 
attention mainly to the lesions that they 
consider are due to the inhalation of silica 


iQ. 
A. more comprehensive problem of 


morbid changes in the lung due to the in- 
halation of various kinds cf dust seems to 
have been overshadowec by the contro- 
versy concerning whether cnly such lesions 
as are caused bv silica should be considered 
social and economic problems, or whether 
the morbid changes following the inhalation 
« of other dust should be included ir tie 
legislative acts designed for the protection 
of persons exposed to varios dust hazards.e 

'There is even a serious controversy as to 
whether the silicates are capable of causing, 
morbid changes in the lungs that are of 
clinical, economic and social significance, 
or whether the dust must be silica. 

Perhaps it would be well to clarify this 

point by a definite statement; namely, that 
observers are divided ixo two dismrct 
groups—one group maintains i 
is the only dust capable o! caffsing morbid 
changes in the lungs of sufficient sign fi- 
cance to become a social, economic and 
legislative problem; the other group ma-n- 
tains that dust other thaa silica may pre- 
dominate in the lungwarc that these dust 
particles and their accompany ing morbid 
changes in the lungs constitute social, 
ecdhomic and legislative problems. 

There are two investig-ting approaches 






( * Presented at the EQmty-third Annual Meeting, American Roentgen Ray Society. Chicago, Ill., Sdbt. 15-18, 1942. 
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etrically dpposed as the 
roups. Tle first or more 
conventional appNgach is*to learn all that 
can be learned from\he literature concern- 
ing what has been dole offNe subject and 
then to corelate those dată if®possible, and 
later attempt to prove or disprove such 
findings gas may interest one. The other 
ach is to assemble all the facts that 
can D& observed without being guided or 
misguided by observations and conclusions 
recorded by others. 

The first is the conventional approach 
and I know of no article, certainly no recent 
one, that so adequately deals with the sub- 
ject'as the one by Pendergrass.* This essay 
Is a masterpiece of medical literature and 
was presented before the Wayne County 
Medical Society as a memorial lecture to 
Dr. Preston M. Hickey. It traces the his- 
tory of dusty lungs from a period just be- 
fore Christ down to the present time and 
in proof of this he submits photographic 
evidence of titles or excerpts from the text 
of these historical documents. He quotes 
extensively from thirty-six different arti- 
cles and emphasizes his conclusions in 
italics which render them readily accessible. 
. Much of the early literature and some of 
the current literature deal with morbid 
changes in the lungs due to dust that is not 
‘silica; one then might ask, “Why then, 
have some of the recent investigators 
picked on silica as the main or only of- 
fender?" I certainly urge all who are inter- 
ested in this subject to read the article by 
Pendergrass, and if they feel so inclined, to 


SIN ih the data herein assembled. 
. The sec®d and less conventional ap- 


proach to the subject is that of observing 
and recording facts regardless of whether 
they have been pitviously observed by 
other workers, and regardless of their ap- 
parent insignificance4Findings so observed, 
be they clinical, roentgenologic, or patho- 
logic, are like sections of a jig-saw puzzle. 
€ 


that are as dia 
above mentione 







* Pendergrass, E. P. Some considerations concerning roentgen 
diagnosis of pneumoconiosis and silicosis. AM. J. Roentcenot. 
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They should be true, clear cut, well defined, “J 
so that as one begins to assemble ethem,” 
they will readily dovetail with each other p 
without having to be forcec. ‘ 

Far be it from me to criticize the con- * 
ventional approach which s mgf accept,* ° 
able to most of those who zygsffudving the 
subject, particularly those" who have writ- 
ten on it. Authogsssf*e creat satisfaction in 
having their work quoted and requoted. e * 
Intentionally we did not vse the conven- 
tional method in assembling the material for 
the story of dusty lungs as rec&rded in the 
little blue book published by the John B. 
Pierce Foundation in the preliminary re- 
port on pneumoconiosis (siEcosis), nor did 
we use it in assembling the data for the 
second edition of this book, which is much 
more comprehensive than tl e first and is to 
be profusely illustrated. 

It is only since these data werg assembled 
and described that I have gratified my 
curiosity as to what other observers h 
recorded. Again I would urge those of y 
who are interested in this subject to re 
articles by recognized authorities such as 
danza, Pancoast, Winslow, Green Ne 
Gardner, Pendergrass, Drinker, Sayers, 
Hatch, Cummings, and maav others, par- 
ticularly the investigators im South Africa, 
who really started the ser ovs investigation 
of this subject. After readinz these articles 
you should make an attemot to corrglate 
the observations and conclusions of these 
men and then set that material up and còm- , 
pare it with that which has been assembled ' 
for the second edition of dur é'Story of ` 
Dusty Lungs." è 

A good example of the second approach " 
is Pancoast's investigation of tremon -7 
genologic and clinical fincinzs in the hard 
coal miners of the Pennsylvania field. His * 
broad, comprehensive appro: ch és indjgaéed 
by*the title of his first article, es 
"Effects of dust inhalation on the lungs." N 
Indeed, it was his monumental work' n this 
held that started the roentgenologic«an 
medical investigation of pneumocon Msi 
(silicosis) in this country. Aoout'this time 
(1915) Lanza investigatedg-he subject o] 
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diagnosis of silicosis.” The roentgenolozist 4 
not in possession of thesd facts can merely 


silicotuberculosis from a statistical stanc- 
* pointefor the U. S. Bureau of Mines? but :t 


«ws Pancoast who started the clinical and 


roentgenologica! investigations, nd 1t was 


* he whe established roentgenology as a 


* method i m in the problem of 


dusty lunzsSXroughout the world. 

In the late teens or early 1920's Pan- 
coast became he om a group of men 
who were interested in this subject, but :n 
the late .920’s and early 1930’s a line of 
cleavage became apparent between those 
who follow@d che comprehensive approach 
of Pancoast, on the one hand, and those 
whe believe that silica is the only offending 
dast, on the other. 

At a meeting at Lake Placid in 1934 the 
line of cleavage split, and a definition of 
silicosis was adopted that rejected tae 
"peribronchia! perivascular lymph node 
manifestation” of Pancoast. From hearsay 


m that there was considerable 


Antrove-sy concerning this definition. It 
Das beer said that there were nearly as 
hany deñnitiens as there were men present, 
and,that in reality the definition was a 
compromise. Some of those who partici, 
pated in formulating the definition, or az 
least who sanctioned it, were not physi- 
cians, ard it is evident that the majority 
of those present were not in sympathy w.th 
the qualified roenrgenologist, as is evident 
by zhe declaration of their object, which 1s 
as follows: “A diagnosis may be required of 
a physician in a plant, in a public health 
office, if a sanitarium, or in a physician's 
private ofice. Sometimes he may have Fad 
little experience in the interpretation cf 
roentgerograms of the chest and will be 
forced to lear heavily on the interpretation 
of the roentgenologist. The legal aspect of 
the problem has placed great responsibil:- 
ties on the medical profession and has been 
a-&ource of embarrassment. Only a ph*si- 
cian who has examined the subject, has 
obtaifed occupational history of adequate 


pon to silica dust [what is adequate], 


1 has before him a suitable roentgeno- 
gram of*the chest [which it is admitted he 
is not c aalifis&to interpret], should make a 






state whether the shagéws which he sees 
in the roentgenogranyf are consistent with 
this diagnosis Vhe fast majority of -hese 
cases, mae in the early etages, have 
absolutely no symptoms, no physical s:zns 
and nothing on which the clinicign is Jus- 


tified inemaking the diaznosis of saei X- 
except possibly the history of exposure to 


dust. Therefore the diagrosis is based un- 
damentally on the roentgenologic findir gs, * 
and why should it not be a roentgenolozist 
who îs to interpret these andings? 

They further state that, “If objec-ive 
terms descriptive of the -ype of path fogi- 
cal changes could be generally adopted ma- 
terial progress would result. The clinician 
would not have to accep- a diagnosis f-om 
the roentgenologist, gene-al students or the 
disease would be able to correlate the and- 
ings of the various observers and more ac- 
curate definition of roen-genograms would 
be available for medxolegal purposes. 
Roentgenograms of the chest, which are 
notoriously difficult to reproduce for illus- 
trations, should be desc-ibed in word pic- 
tures capable of interpretation in the light 
of the personal know edge of the ob. 
servers." In other words, the clinician not 
experienced in the interoretation of reent- 
genograms could put his own personal opin? 
ion into the record and not subsequent y be 
embarrassed by having to face up to prima 
facie evidence as shown in the roentgeno- 
gram and interpreted by one capab.e of 
such interpretation , 

It is generally accepted i 
grams form the fundam ental@asis fo- the 
diagnosis of morbid changes in the jungs 
resulting from the inhelation of dust, re- 
gardless of what terfns are employed to 
designate the lesion. Interpretation of 
roentgenograms has developed into cae of 
the highest specialized fields of med cine, 
and vet it was the objec: of this clinical and 
lae groups to limit the disease by a specific 
definition so that the industrial phys cian, 
public health officer ard the physician in 
his own private office, who may have had 


( 
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a little experience "in the in rpretation of 


roentgenograms Af the ches, wi] not be 
forced to léan heayjly on*the experienced 
roentgenologist for Adiagnosis of this con- 
dition, and for aiding Yn ne lution of the 
social, econgmic and medi AN problems, 
which arise therefrom. 


Instead of simplifying these problems 
Ne initin has tended to make them 
more omplicated. According to this defi- 


n > Vears of in- 
*tensive exposure for one to develop silico- 
sis. What of that group of Gauley Bridge 
workers, many of whom were dead it? two 
or three years from the time of their first 
expdsure? If it requires a history of ade- 
quate exposure to dust, what constitutes 
an adequate exposure both in quality and 
in quantity? What of the men who died 
without having developed typical nodula- 
tion, as defined by this definition? What of 
the men who had large multiple masses in 
the lung with very few nodules? Are all of 
these persons to be deprived of compensa- 
tion because they were unfortunate enough 
to develop a manifestation of pneumoconi- 
osis (silicosis) that failed to conform to so 
simplified a definition that the Inexperi- 
enced industrial physicians, health officer 
and private physician could make the diag- 
nosis without the aid of an experienced 
foentgenologist? 

Since this definition was written much 
of the literature by those who participated 
in making it has been devoted to the differ- 
entiation of the unusual cases from the 
clasgcal ones, as described in this defini- 
tio ey have vied with each other in 

olning such¥germs as "so-called silicosis,” 
"pseudosilicosis" “modified silicosis,” and 
the like. The definition previously given, 
and a later statement by Gardner in an 
elaborate article, specifically eliminates 
Pancoast’s — peribrogchial perivascular 
lymph node manifestation of pneumoconi- 
osis: "Insufficient exposure to silica may 
cause a certain amount of exaggeration of 
the linear shadows cast by the vascular tree 
and enlargements of the tracheobronchial 
lymph nodes. These shanges are not spe- 
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cific of silica; they may be produced by 
inhaling other dusts, by infection, byeheart * 
disease. Since all these factors may be em, s 
erative in some one person who worked in 

a silica industry, one is not justified in at- * 
tributing the roentgenologi-al a pearance ° 
to silica." Let it be emphas: that with- 
out nodulation a diagngsf of silicosis is 
unwarranted at ns m time. 

After my early observations h 'On- e 
vinced me of the value of Pancoast's work, 
I met him while I was demorstrating an ex- 
hibit at Atlantic City. He vistted it and 
when I demonstrated to him our patho- 
logical findings which substantiated ehis 
roentgenological findings, he was please. à 
I said to him, "What happened in 1934! 

Did your crew mutiny and throw you over- 
board?” He smiled as best he could, grasped 

my hand, and said, “Cole, you always could 

read between the lines. I’m tired. Goodbye 
Cole." That was the last time F ever saw a 
him. The wonderful work, particularly LW 
the peribonchial perivascula- lymph nod 
manifestation is still being dace 

even by «hose who were closest to hing, | 

o Now as we approach the broad problem 

of the morbid changes in the lungs resulting 

from the inha'ation of various types of 
dust and their clinical and roentgenologic  , 
manifestations by the unorthodox ap- 
proach, we will do well te follow Pan- 
coasts example, and make an intemsive 
study of roentgenograms which are accom- 
panied by as adequate a clinical history _ ə 
and physical examination as it is* possibles he 
for the attending physician -o gtve, Hun- gè 
dreds of such roentgenograms from many  * 
communities in this country and Canada 

of subjects who have beer exposed to 
dust in many different industries are on 

file at the John B. Pierce Foundation, and ° 
any physician is not only permitted buteis 
invited to study them. At the beginning"of 
this unconventional approach, may I ask N 
you to wipe the slate clean, if perchance 
you can, forget the definition of ae a 
and the controversy as to whether si 
(5105) is the only dust that causef morbi 
changes in the lungs wortlgg of considera- 
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Fic. 1. (Lent by Dr. Hill, New York.) Bilateral symmetrical mottling composed of small round spots with 
clear cuz, well defined edges. These spots are sepe rated ‘rom one another by well ventilated lung, end bear 

no cons-ant relationship to the blood vessels and bronchi as they radiate from the Inl im. a 


Occurationel and Clinical History. Patient, ag «d forty-eight, weight 125 lb., he gat 5'4"; workec since 
nine years of age. Until 1924 he did odd jobs and for a short period was a moulde~’s helper; 1924 te 1928 
worked in a mixing room of an asbestos department; 1928 to 1936, as a WPA or PWA employe; 1 136 to 


e à . . ' 
o 1942 worked as a clay mixer in both wet and dry mix. 
" He lis had coughing spells for many years which he says is better when he has good food ar.d sleep; 
. 


has no dyspnez or any other symptoms. 
Sociad and Economic Status. He can work and wants to work. - 


Since the patient has inhaled a variety of dusts in different industries, who car say vig i 
these characteristic findings? 


tion, or whether silicates may also cause whether they are ratioral or irratioral. Do 
- these morbid changes in the lungs. Indeed, this without attempsng to correlate these 
the problem of presenting this material observations or conclusions with the con- 
„would be greatly simplified if you would troversial problems s» adequately pre- 
start at the beginning, check off paragraph sented by Pendergrass in his conventional 
by paragraph, illustration by illustration, approach, or with the observations and 
the data herein submitted, and mark on  cenclusions of others. However, you are 
tlie border of the page either approved or asked to refrain from dc ing this urtl you 
‘disapproved, or questioned, and then an- have followed me througa to the bitter end; 


f alyze the ANCUS and mark down then you are urged to check these datz and 


"j d ' , 





130 y , y * Lewg Gregory Cole FEBRUARY, 1944 ^ i 
« 








by Dr. Roberto, Yonkers, N. Y.) Roentgen Findings. Bilateral symmetrical mottling with 
small irregular shaped spots that tend to join each other. The shadows are not so clear c1 t as those shown 
in Figure 1, and they bear a definite relationship to the smaller blood vessels and bronchi as they radiate 
toward the periphery; the shadows at the hila are m« derately accentuated. There is dimirished ventilation 
of the mid lung fields cSmpared with the bases and apices. When these findings are compe red with those of ° 
Figure 1 their differences are distinctly discernible. ° . © 
Occupational and Clinical History. Male, aged thirty-ffe. First exposure to dust at age of sixteen; he 
then worked without a Mask for seven years as a dry and wet driller in mines with apparently high silica 
content. For the last twelve years he has had very little exposure to silica dust. He has gained weight 
from 130 to 153 pounds since quitting underground work. He has had some dyspnea during the past seven 
or eight years which did not develop until four®r five years after he ceased his underzrcund exposute to 
silica. It does not interfere with his work, which is now not manual labor. He plays golf oa flat courses hut 
hilly courses bother him, as does swimming, E s \ 


e |o 
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Fic. 3. Roentgen Findings. Very extensive accentuation of the hilar and linear markings, which is bilateral 


p a relat rely symmetrical, radiating out about as far as the middle thirds; « 
e lung fields with marked ems sema at both bases. There is little, if any, nodulatior. 
Occupational and Clinical History. Buffer and grinder for twenty years, using c 


No dyspnea, cough or other symptoms. 


liminishsc density in the mid 


> rborundum wl eel. 


- 


Social à nd Economice Status. He could work, wanted to work, and resented being examinwf at i 
g 


examination lest he should be excluded from work 
compare them with those from any or all 


other sources. 


the basis for diagnosis of morbid changes 


of the lungs incident to the inhalation of 


dust, regardless of the dust inhaled or the 


term, that may be applied to this lesion. If 


one were to observe hundreds of roentgeno- 


grams assembled from various sources, he 


gould be imprgssec with the wide variety 
ð c à E^ 
i e 


of roentgen findings. 


The vast majority of 


these roentgenograms which show mcrbid 







of routine voluntary or conpulsory exam- 
ination of subjects exposed to dust hazards. 
As indicated by the clinreal history and 
phšsical examination accampanying these 
roentgenograms, most of tie subjects have 
few, if any, symptoms and have very few 
phvsical signs. In some of the cases, roent- 


l í 


T — 


. . 
L matto moderate dyspnea and some cough. 
jut of pNaportion to the history of exposure, 
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Fic. 4. (Lent by 
volving both upper lung fields well out toward the 


the smaller blood vessels and bronchi, 
Occupational and Clinical History. 


similar to thWt observed in iron electric welders. 


genograms coincide so accurately with the 
definition previously quoted that they 
could be easily interpreted by one who has 
relatively little experience. But the major- 
ity of these cases differ greatly in one re- 
spect or another from the accepted defini- 
tion of silicosis. " 
From the moment the roentgenogram is 
made of a subject who has been exposed to 
a dust hazard, if it shows some variation 


i e 


Dr. R. E. Pound, New York.) Roentgen Findings. Massive, dense areas of the lungs in- 
periphery, but the apices above the clavicles are sjngu- 
larly clear. The lower mid lung fields are mottled with a fine irregular pattern that bears a relationship te, * 

and is very similar to the findings observed in Figure 2* NL. 


Male, aged forty-five; had twelve years’ exposure to iren ore mines. 


The massive areas of density in the upper mid lung fields is 
but the fine mottled appearance in the ower lung fields is 


from the normal findings, that subject be- 
comes a potential social, economic and in- 
dustrial problem, regardless of whether che 
findings are slight or extensive. A few 
roentgenograms with both clinical history 
and roentgenologic findings ncorporated in 
their legends, are selected from hundreds to 
'eveal the great diversity of roentgen find- 
ings and the ramifications o; the social and 
economic problem (Fig. 1-9). l 
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Fic. e. (Lent by Dr. Eugene P. Pendergrass, Philadelphia.) Roentgen Findings. Bilateral, relatively sym- 


p Metrical, smooth, homogeneous shadows involving both upper mid lung fields. “Angel wings” sign: The 
“dense areas have sharp, clear cut upper borders but they feather out below, grading off into the norral 
lung densit¢. The lung structures in the apex above this shadow are singularly normal and there is wery 


° ° . . - PESADO - e . . . . . - 
little mottling in the lower mid lung fields. This finding is very characteristic of a dust lesion, and ‘s 


} 


4 | e 
to an accumulation of cust, dust laden phagocytes, and collagen beneath the pleura at ghe apex of the 
lower lobes, in contracistinction to the apex of the upper lobe. This finding reminds one of rudimentary 
wings folded up on the back, and we have referred to it as the “angel wings" sign. No clinical history of this 


case 1s available. 


An intensjve study of these seven roent- 
genograms (Fig. 1—7), or as large a series tis 
the reader has avaiable, should stimulate 
one's cairlosity as to what morbid changes 
in the lungs cast the great variety of roent- 
gen shadows to which we have just re- 
ferred. o 
i Pancoast wag curious concerning the 


$9 
morbid changes in the lunzs which cast the 
roentgenologic shadows wich he so clearly 
described, but evidently he could not get 
the cooperation of the pathologists that he 
desged in his own hospital, that is, the 
Hospital of the University of Pennsylvania 
Medical School, because in 1935, I searched 
the pathology files of ,this institution and 
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Fic. 6. (Referred by the late Dr. I. Seth Hirsch, New York.) Roentgen Findings. Bi ateral, relatively aS 
metrical mottling, with very fine, indefinite spots that are almost identical with the indings observed in g> 
1e case of seven years’ exposure to silica as described and illustrated in Figure 2. ® 

Occupatiogal and Clinical History. Male, aged twenty-five; worked ina factory where ais only exposure to e 
silica was an occasional grinding of machine tools and a single exposure to emery dust which was blown 
into his face by a gust of wind through an open window. He has real, extreme dyspnea, clubbing of the 
fingers and deformity of the finger nails. 

Social and Economic History. The patient sued for $75,000 and settled for $7,500. After the settlement 
he was intensely studied under my supervision. Slightly enlarged axillary lymph nodes revealed m4croscopic 
findings interpreted by several pathologists familiar w$th sarcoids as being charactenstic of this disease. 
Other pathologists questioned this diagnosis and even doubted the existence of such < disease as a patho- 


logical entity. 


This is inserted to illustrate those lesions of the lungs which resemble pneumcconiosis (silicosis) but 
where the clinical and pathological data do nfht support the roentgen findings. , 
l ( 
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Fice 7. (Referrec by Dr. Francis Ryan, Valhalla, N. Y.) Aoentgen Findings. Bilateral, symmetrical m ttling * 
p with spets of regular shape that are disseminated anc separated from each other n the lower mid lung 
* fields, and form relatively large dense masses in the upper mid lung fields, more advnced on the ef: than 
on the right. There is a tenting of the diaphragm on both sides, with obliteration ot the costophreniecngle 
on the lett. The outline of the heart is markedly obscured even in the region where the lung is 307 very 
dense. "e 
Occupationcl and Clinical History. Male, aged sixty-six. He was literally born and | rought up in a custy 
atmosphere with high silica content. His father cut granite street paving blocks by hand in his own back- 
yard in Englaad. At the age of sixteen he became a stone cutter’s apprentice, and cr his first job Fe 1elped 
to cut a stone in a step that was just a mile above sea level. He worked constamty for fifty years as a 
granite cuéter, without a mask and without a ventila-ing system except for the l.st four or five years. 
He definitely maintains that he was not shorf o~ breath during this time, and this was confirmed m part 
* by the fact that he was able to work, and at sixty-five he stopped working only because of some Union 
complications. About three years ago his dyspnea came on sudcenly while he was mowing his lawa The " 
attack was as sudden as a coronary thrombosis. He has been under my personal observation for bout 
thee years, kis dyspnea gradually progressing. It has ~@riods of exacerbation and 5 definitely relieved by 
intravenous injections of 10 cc. aminophylline. He has some cough but very little expectoration; n« eleva- 
tion of temperature; sputum was negative for acid-fast bacilli, and guinea pig inoculation was nez tive tS 
" ` ^ 
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Hic. 8. The great variety of roentgen findings in the 
previous seven illustrations should stimulate one’s 
curiosity concerning the microscopic characteris- 
tics of the inhaled dust and the morbid changes in 
the lung associated with it, as shown in this and 
the following illustrations. The story of dusty lungs 
is very briefly and concisely told in the running 

* legends describing the illustrations. 

In this illustration, opaque non-refractive air- 
borne flecks that vary in size and shape are seen 
in the upper part of the field. Similar flecks may 
be clumped together and form large black flecks, 
as seen in the lower part of the field. These are 


not silica because (cont. in Fig. 9) 
. 


gund only two microscope sections indexed 
under the heading of silicosis. Both of these 
were reported as anthracosis, which, as a 
matter of fact, thev were. Therefore Pan- 
coast went elsewhefe to find a pathologist 
who could tell him what morbid changes 
caused the accentuaged linear markings in 
his group of anthracite coal miners. The 
one he selected not only failed to identify 
these morbid changes which cause «he 
peribronchial perivascular lymph node 
manifestation. which. he had. observed, but 
he caused Pancoastes crowning achieve- 


\ 
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ment of a long and useful career to be 


repudiated. è . 


e Even at the present day Pendergrass rec- , 


ognizes fhe need for cooperation with 
various specialists. In his article in thee 


November, 1942, issue cf this JOURNAL’ ° 


(page 577) he states, “An ideal program for 
the diagnosis of pneumoconiosis in the liv- 
ing would include a study of a group, the 


members of which would be a general phy- e * 


siclan, a rhinologist, a bronchologist, a 
clinical pathologist, a specialist in tuber- 
culosis, an engineer interested*n industrial 
hygiene and a general roentgenologist 
Such a program is too amb tious for psacti- 
cal purposes... ."' . 

The roentgenologist is sirely in need of 
a pathologist to aid him ir the interpreta- 
tion of his roentgen findings in terms of 
pathology, unless he chooses to do this 
himself. . 


For the roentgenologist whoemay be a . 


rlotm r aT? : 
istics of the inhaled dust and of the morbid 
tissues in the lungs of those who have in- 
haled quantities of dust and who are de- 
sirous of examining microscope sections of 
lungs of such cases, or whe may be fortu- 
mate enough to have the cooperation of a 
pathologist, an attempt wall be made to 
describe and illustrate gross, macroscopic 
and microscopic charac-eristics of these 
lesions. 

A casual macroscopic aid microscopic 


examination of large microscope sections of , 


the lungs of subjects who have been ex- 


posed to various dust hazards reveals that * sæ 
the morbid tissue is compesed of: (a) de- e 


posits of dust, some free in the alveoli, 
others clumped together in phagocytes 
either in the alveoli or in th? stroma of the 
lung; (b) masses of collagen laid down ins 
various patterns; (c) cell proliferatgon; 
some fixed, some wanderirg phagocytes; 
(d) air cysts, caused by the dilatation of the 
terminal air passages anc alveoli; and (e) 
intravascular deposits of deoris and voung 
and aging connective tissue cells. 

A more intensive study cf these micro 
scope sections leads one tø consider these 
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findings under separate headings: (1) lung 

tust; @2) phagocytosis; (3) collagen versus 
e connective tissue; (4) six types of pnea- 

moconiosis, and (§) vascular chaages. 


. PNEUMOCONIA (LUNG DUST) 


The term "pneumoconia" is not, con- 





Fic.eg. Silica particles are transparent; they are 

clear as qvstal; only a very large one that looks 

e “like an ice cube is visible, in the light field, but 
when (cont® in Fig. 10) 


ventional, but there is ample precedence 
for its use. 

Man inhales dust with everv breath he 
stakes from the cradle to the grave, some- 
times little „sometimes much. Some of this 
dust is presumablv caught on the baffle 
plates in the upper respiratory tracts; some 
on the cilia cf the trachea and the larger 
bronchi, and wafted back; whereas other 
particles of dust are deposited in the termi- 


nal air passages and alveoli. Even some of 


the dust that ig deposited in the alveoli is 


Pneumocontosis 


undoubtedly coughed up. The reason tor 
concluding this is the manner n which i0- 
dized oil, which has reached the terminal 
air passages and alveoli, & evacuated from 
these regions within a very short time 

Such dust particles as may e retained 
within the lung can be observed micro- 


Fic. 10. The same silica partices are viewed m a 
fielc rendered dark by cross pdlarization, they be- 
come exceedinglv brilliant, rem nding one of the 
moc n and stars, but "all is not 31 ica that glitters.” 


scopizally either by the conventional lite 


held method of examinatior, or by fields 
rendered dark bv cross polarzation.* Some 


* Cro.s polarization is a procedure fam liar to petrologists but 
perhaps not to all pathologists, or at least not routinely usec 
yy them. The precedure consists of inser img a pair of polar» ds 
or Niko prisms, one above and tge other below the microscepic 
section. When these polaroids or prisms are parallel, the neid 
appears as the conventional light field, bu- v hen they are rot- ted 
at right angles to each other, the field is rene ered dark and trans- 
Daregt cust particles that have the prop-r ies of refraction, re 
'ract the light so that each dust particle appears as a brilljant 
object ir a dark neld. This procedure 1s very important in the 
study of dust particles, and is particularl- 7 aluable in the s tuc 
of such particles lodged in the lungs. It is fally described in our 
complete text in a chapter devor@d to tec amc. 
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e dust is air borne, some is blood borne, and 


some may even be of blood origins Some of 
the dust particles are opaque, some trans- 
lucent, and some transparent. Opaque air 
borne dust particles, as observed in the con- 


ventional light field, are often black or red- 
dish brown, cr translucent like a shell (Fig. 


FIG. 11 
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Burle’s line around these flecks can one 


deterntine their size and shepe. Butewhen* 
these transparent particles are viewed in‘a e 


field rendered dark by cross polarization 


they appear as brilliant as tne stars in the * 
heavens on a clear moonless night (Figs ° 


10). I one is not familiar with these find- 





FIG. 12 


lic. 11. Hemoconia in a field rendered dark by cross polarization is as brilliant as silica. but they are small 
and uniform in size as compared with two or three silica crystals in the upper rigat hand corner. 


l'1G. 12. Red blood corpuscles under certain conditions may become birefractive and appear as bryliant spot 
in a field rendered dark by cross polarization. Such red 


fowr, six or eight fragments, and these are not distinguishable from hemoconia. These correfSpond in size 
and shape with the red blood corpuscles except for the fact that some of the fragments have a piece bitten 
out, so that they resemble a partial eclipse of the moon. 


8). They differ greatly in size and shape, 
whereas opaque blofBd borne dust particles 
are small, uniform in size and relativelv 
round. Other particles of air borne dust are 
transparent (Fig. 9); they are as clear as 
glass and are barelv seen bv the conven- 
tional light field method of examinatien. 
One would scarcely suspect their presence 
when viewed with either the low or high 
power magnificatione Only by observing 


\ 


ings, such a microscopic fizld is quite star- 
tling. 

These birefractive particles that are bril- 
liat in a field rendered da-k by cross polar- 
ization may be silica (SiO.! or the silicates, 
but "all is not silica that zlitters." Indeed, 
all that glitters is not even air borne dust. 
Microscopic fields rendered dark by cross 
polarization may show quantitieseof hemo- 
konia that so closely reserilsle silica that ig 
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blood corpusc.es can be brcke- down by heat intô , 
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mav be mistaken for it (Fig. 11). a score or more of photomicrographs in oar : 
- Hempconia is defined in Gould’s Medi- con plete text, but onlv four are usel to 
„cal Dictiouzry as follows: “Minute, colos- illustrate this text. Hundreds of*photox i- 
less, highly refractive, spheroidal er dumb- _ crographs of the lungs of subjects who have 
shell shaped bodies, constantly present in been exposed to intensive dust hazards are 
vgrmal and pathological blood. They are on fle in the laboratory of the John 3. 
rot more than 14 in diameter, and present Pierce Foundation. The original m cro- 
active but limited molecular motility, not scope sections from which thesg k»la- a 
true amebo:d motion." The distinction be- chrome photomicrographs have been made ' 
tween small individual particles of silica or are also on file in the laboratory, anc zhe 
silicates amd hemoconia is one of the prob- region in the microscopic held fromsewh ch 
lems of pneumoconiotic pathology, and is these kodachromes are made are recorded * 
discussed in° great detail in our complete on each kodachrome, so that anyone, be he 
text. crit cad or otherwise, is welcome to come 70 
Sources af Hemoconia. The source of the laboratory, bring his own petrograp ue Py 


hemoconia is problematic. Red blood cor- 
puscles under certain conditions may be as 
brilliant as silica in a field rendered dark by 
cross polarization. These red blood cor- 
puscles, however, are relatively uniform in 
aze, often yita a piece bitten out of the 
Me, so that they remind one of a partial 
eclipse of the moon (Fig. 12), and they are 
broken down into fragments by heat, 
whereas silica is not. These broken down 
fragments are not distinguishable from 
hemoconia. This subject has been discussed 
in the text of our book, perhaps to a greater 
extent than the subject deserves. 

In our complete text the characteristics 
of these transparent, birefractive flecks 
have also been discussed in detail, but 
Yerein. thev are only mentioned: (4) rela- 
tively flat crystals have a sudden complete 
. period of extinction as the microscopic field 

‘> rotated? (2) in multiple granular particles 
* »art of thee dust particle disappears in one 
» stage of rotation of the field, whereas an- 

other part becomes brilliant; (¢) inclusions, 
-hat is black flecks within the transparent 
crystal; (4) lines of cleavage on the surface 
sof the crystal, and (e) various shapes ot 
theefragments of the crystal are all micro- 
scopic characteristics of transparent bife- 
fractive particles that may be either silica 
or silicates, or hemoconta. 

The manner in which these opaque, non- 
refractive and transparent biretractive dust 
particles are deposited in various regions 
and structures af the lung are illustrated by 


microscope and check the observanéns 
herein recorded and evaluate my corclu- 


SIONS. 
PHAGOCYTOSIS » 
r . e 
We have guessed how tie air borne dust 


enters the lung and how scme of it has been 
coughed up; now let us see what happens . 
to that part of the dust that temporari v 


> ; x F s - . 
remains deposited in the terminal air pas- 
sages and alveoli. 
Dust of air borne and b ood borne orig n 
e 


and also bacteria deposited within th« al- 
veoli seem to stimulate phagocytes ro 
emerge from the blood stream and engulf 
dast and other organic substances j 
lodged within the alveol. Many of vcu ; 
have seen microscopically the circulaticn or * 
bloed either in the window of a rabbit's ear 
or in the omentum of one of the lower ani- 
mals, as it is spread out over the micro- 
scopic field. Those who have not seen de 
orig nal circulation of the blood may Fave 
seen motion pictures revealing the circula- 
tion. As will be recalled, the plood passes" 
thrcugh the capillaries not as a consent 
stream, but in fits and starts, 1n unison 
with the heart beat. Phazocytes circulat- 
ing in the blood stream may first clinz to 
the inner wall of the cap llaries and zhen 
emerge through chinks n the capillary 
walk. They then wander around in the 
adjecent structures and larer they either 
wander off into the lymph stream or re- 
enter the blood stream through ocher 
chinks in the alveolare wa I. 
LÀ 
i a 
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Fic. 13. Phagocytes emerge from the walls of the Fic. 14. Silica and hemoconia are obsesved when thp . 
alveoli and mop up dust, sometimes little. as seen same field is rendered dark by cross polarization; 
inthe upper right field, sometimes much, as in the they appear as white spots on a black background. 


lower left field. This opaque dust is not silica, but 
(cont. in Fig. 14) 
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Fic. 15. If a phagocyte mops up only black dust, Fic. 16. If a phagocyte mops t p a preponderance of 
which is not silica, it becomes a “black phago- birefractive particles, silica, the silicates ot hemo- 
cyte’; sometimes it takes up so much that, its conia, it becomes a refract ve phagocyte;, when 
nucleus is obscured, or the nucleus may appear as viewed in a field rendered dark by cross polariza- 
a "red eye," as shown to the right. tion the nucleus may be obscu-ed and the phago- e 
f l . à : .9 ,.. > 
cyte killed by its overload, or (cont. in Fig. 17) ` 
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I do net know of this experiment having 
been done on the lungs of humans or even 
on the lunzs of lower animals, and it is hard 
for me to conceive how it could be accom- 
plished, b:t one may reasonably conclude 
that this physiologic process known to oc- 
cur in the omentum and in the rabbit's ear 
also occurs in the lungs of lower animals, or 
even in man. An intensive study of the 
phagocytes observed in the microscope sec- 
tions of these dustv lungs seems to confirm 
the physiologic phenomenon just recorded. 
In these large microscope sections some 
phagocytes, as observed by the conven- 
tional light field method, contain opaque, 
black, brown or translucent particles. It 
must be borne in mind that these particles 
are not silica because silica and even the 
silicates are relatively transparent and 
are scarce v visible in the conventional light 
ield. : 

If we now study some of the phagocytes 
that have recently emerzed from an alveo- 
lar wall, ic will be seen that some are rela- 
tively free of these opaque dust particles. 
Others contain a goodly number,ewhereas 
still other phagocytes in the same alveolus, 
may be | cerally filled with these opaque 
particles that are not silica (Fig. 13), be- 
cause silica particles are so transparent that 
they are not readily visible in the conven- 
tional ligat field. Only by a careful scrutiny 
can one see the Burle line surrounding the 
transparent dust particles. 

When the same field is rendered dark by 
eross polhrization, many transparent bire- 
fractive particles that were not visible ir 
the light eld become brilliant in the dark 
field (Fig. 14). Some of these are silica, 
some are silicates, and others are hemo- 
konia. 

If a phagocyte ingests only black flecks, 
which,are not silica, it becomes a “black 
phagocyte” (Fig. 15). Its nucleus may*be 
visible and appear as a “red eye,” or its 
nuclews may be obscured by its overdisten- 
tion ewith black particles. On the other 
hand, the phagocyte may take up mostly 
birefractwe particles. It then becomes a bi- 
[efractive phagocyte (Fig. 16), as observed 


Pneumoconiosis ° 


Frs. 17. A viable phagocyte may reënter the alveo- 
lar wall, the nucleus entering first, drawimg its 
load of crystals, as Santa Claus does his pack. 


by cross polarization, or “white phagocyte”, 
in contradistinction to tae “black paag- 
ocyte.” Some of the phagocytes are 
apparently killed by their overloac of 
transparent, birefractive particles. As the 
organic material within ta? dead phagocyte 
is absorbed, the refractive particles are re- 
distributed on the lining membrane of the 
alveolus; that is, if the phagocyte is still 
retained within the alveolus when it d es. 
Phagocvtes not killed by tbeir mocez 
loed of either opaque, nonrefractive or 
transparent birefractive decks are obse-ved 
either within the alvedlus or in the stroma 
of the lungs. In such phagocytes the living 
nucleus appears as a, red eve" and these 
living phagocytes encompass air borne or 
blood borne dust, hemoc=nia and othe- or- 
gamic material that may have been de- 
posited in the alveoli, arl thev transport 
them either along the lymph channels to- 
werd the ailum or towarc the periphe-y of 
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matter of fact, our observa-ions have in- 


the lung or they may congregate or aggre- 
gate in adjacent alveoli. í dicated that connective tissue is singylarlv « 
2 e e A . = "a 
Such living phagocytes may reënter the absent in the parenchyma ¿nd stroma of . 


wall of the alveolus, the nucleus first enter- 
ing through a small chink in the alveolar 


the lung, even in typical cases of silicosis. 


These deposits in the lung be they (a) e ` 


wall, drawing igs cell packegl body through masses, (4) nodules, or (e) radiating, * * 
after 1t (Fig. 17). Manv kodachrome micro- sheaths, are caused by dust, dust laden 
graphs aryl microscope sections from which phagocytes and collagen, either in the al- 
. ^ 
e * 
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Fic. 18. Collagen, not connective tissue, is one of the 





Fic. 19. Reparative connective tiesue which in its 
) 


e principal factors in pneumoconiotic (silicotic) 
pathology. It is laid down in various patterns rela- 
tively free of nuclei, and it is easily differentiated 

e from (cont. in Fig. 19) 


early stage is characterized by cells with large, g 
clear bodies and large nuclei; as the connective 
tissue ages, the cells become fusitorm and eventu- 
ally very long, with small oval nuclei. Collagen 
acts as a filler in the chinks between the cells. 


veoli or in the stroma of the lung. . , 
Collagen in sections stained wieh hema, we 
toxylin and eosin is inconspiciousand difi- ° go 
cult to differentiate from otFer structures, 6 
particularly smooth muscle fibers, but ° 
when collagen is stained with Masson’s 
trichrome stain, it 1s easily recognized and 
is In great contrast with the smooth muscle . 
tissue, which is stained. red. The collagen 
" (Fi$. 18) is stained blue. 
Collagen as observed microscopically in 
cases of pneumoconiosis (silicosis) 16 laid 
down in various patterns wh ch have been 
considered under four headinzs in the book 


pneumoconiosis have hitherto been con- published byre torr Br Peresom r 


sidered to be connecéive tissue. But, as a tion. , 


| | CN 


these observations were made are, as we 
have said before, available for students and 
critics alike. 

The manner in which these dust laden 
™ phagocytes cqngregate in small, irregularly 
spheroidal masses in adjacent alveoli is of 
great importance, but it will be considered 
in a section devotéd specifically to the 
pathologv of the dust nodule and the dust 
tubercle. 


COLLAGEN VERSUS CONNECTIVE TISSUE 


The dense areas in the lungs which cawse 
roentgen shadows in cases of silicosis or 
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Fic, 20. Accugate tracings of the pulmonary artery 
as observed in a vasculogram, injected by @r. 
* Robb. The dark arteries supply the third lobe. 
The bronchi ard veins run about parallel with the 
arterfts. The blood vessel markings in the following 
schematic drawings are less accurate. 

Six schemat c drawings presenting my concep- 
tion of the combined roentgenologic and patho- 
logic findings of the six types of the disease are 
M presented for comparison. 

. 
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Fic. 21. Peribronchial perivasauar lymph nod nani- 


pestation of Pancoast is evicenced by accemtaated 
hilar and linear markirfrs that are due to dust, 
dust laden phagocytes and collagen depos'ts, laid 
down in laminae as sheaths surrounding the »lood 
-essels and bronchi. The cust laden phazczytes 
zre indicated by circles and -be collagen by dz shes. 
These findings are definte manifestatiors of 
pneumoconiosis, but often tae lesion is af | ttle 
clinical significance in the carly stage, or 2ve1 in 


the moderately advanced steges. 
L] 


em» findings are not new; they were termed “M.F.U.” ( 
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Fic 22 bic. 23 " 
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Fic. 22. Vesicular type of pneumoconiosis is evidenced by mottling with small, irregular shaped shadows tha® 2 
bear a definite relationship to the smaller blood vessels and bronchi, and tend to joir ome another. Thes& é 
} , 1 


shadows are cast by deposits of dust, dust laden phagocytes and coll 


. LJ 
agen laid down as sheatlis around the æ 
smaller blood vessels and bronchi, and in the strom 


a of the lung between the terminal lung lobules. These 9 
more fibrosis than usual) by Dr. Smith of South Africa, 


p bed E »» (€ ” ft be ih : % 
and as “fine nodulation” or “ground glass appearance" by others, but often they are not differentiated from 


the nodular type of silicosis. 
Fic. 23. Nodular silicosis is evidenced by small, round, clear cut shadows th 
blood vessels and broffchi as they radiate from the hilum, and they are separated from one another by 
relatively well ventilated lung; these findings are readily differentiated from those observedein the vesscu- 
lar type, as illustrated in Figure 22. These shadows are est by collagen laid down in whorls, like the layers 


- a CAU e ‘ - P 2 i : "an fe 
of an onion. This is thé conventional type of lesion on which the diagnosis, and even the definition, cf 
silicosis has been based. 


at bear no relationship to the 


e 
I. Nodules or whorls, with clear cat, in laminae, as sheaths surroundings the 
well defined edges; these whorls of collagen blood vessels and bronchi, 


remind one of a cross section of an onion. 3. Spheroidal masses or "zobs* of col- " 
^) 


2. Laminae. Collagen mav be laid down lagen, in irregular shapes. ere laid down 
6 


. N 
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e 
largely in -:e deep layers of the pleura. 
e 4. Strands, that is, fine strands ef col- 
lagen, laid down in the walls of the alveoli 
or in the s-roma surrounding the primary 


e lung lobulzs. 


*. None of these patterns of collagen is sim- 
ilar to any of the patterns of connective 
tissue. The deposition of the collagen is, | 
believe, a 2rotective mechanism. Collagen 
is present in connective tissue but it acts as 
a filler between the cells. It reminds one of 
wax poured into a container filled with 
eggs; the »elks of the eggs correspond to 
the nuclei and the whites of the eggs to the 
cell bodies. the blue wax fills the chinks be- 
tween the cells. 

Relatively young connective tissue cells 
have very large nuclei and relatively clear 
cell bodies (Fig. 19). The spaces between 
these cells are filled with the blue stained 
ollagen, which acts as a filler. 

As this young connective tissue becomes 
older, the cells become fusiform and even- 
tually are very greatly elongated, and the 
nuclei diminish in size. The waxy collagen 
filler between these cells is altered an shape 
to correspond with the aging characteristics, 
of this connective tssue. None of the pat- 
terns of che aging reparative connective 
tissue is ike any of the four previously 
mentioned patterns of collagen, as observec 
in pneumoconiosis Or silicosis. 

This finding is of more than academic in- 
terest because chranic inflammatory and 
tuberculous lesions of long standing de- 
yelop cormective tissue which contracts and 
deforms the thoracic cage and retracts the 
trachea to the side affected, whereas mas- 
sive accunulations of collagen, no matte“ 
how old, do not do this. The only place in 
the lungs of silicotic patients in which con- 


. nective tEsue grows is within the lumen of 


the blood yessel, and this subject will bz 
discussed later. ° 

' The nermal gross and microscopic anat- 
omy ef the lung is essential, and is con- 
sidered in our complete text, but space 
does not permit of rts consideration here. A 
tracing of the pulmonary artery (Fig. 2c) 
Po serve as asubstitute for this. 
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SIX TYPES OF PNEUMOCONIOSIS 


To correlate the morbid changes in the 
lung that are manifest ky dust depesits, 
masses of collagen, cell proliferation, air 
cys-s, and intravascular deposits with the 
roentgen shadows caused bw the wide va- 


Fis. 24. Tuberculoid pneumgcar iosis is eviderced by 
a mottling that is so similar to that causec by 
oulmonary lesions of the acid-fast bacillus origin, 
that the two cannot ba differentiated frc each 
other roentgenologically or Fy microscopic exami- 
nation of hematoxvlin and eosin stained sect ons. 
kven the distribution of tie dust lesion tends to 
coincide with that of the acid-fast bacillus erigin. 
However, it can be establsked that this lesion is 
caused by dust and not by the acid-fast bacillus 


of Koch. 
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riety of findings previously illustrated, six 
schematic drawings based partly oneroent* 
genologic findings and part. v on pathologic e 
findings, gre presented. 
I. Peribronchial perivascular lymph node* 
pneumoconiosis of Pancoast (Fig. 21). .* ° 
11. „Vesicular pneumoconiosis involving 
the terminal blood vessels and bronchi 
(Fig. 22). 
ui. Nodular pneumoconiosis, popular- e * 
ized by the South African workers (Fig. 23). 
IV. Tuberculoid pneumoconiosis (Fig. 
24). F 
v. Cystic pneumoconiosis, referred to in 
our previous communications as ‘spock 
marking type” (Fig. 25). i è 
vi. Parenchymal pneumoconiosis (Fig. 
26), hitherto considered under the term  * 
“acute silicosis,” “rapidly developing sili- 
cosis.” 
Each of the illustrations ofethese typ 
has a complete explanation in* the erati 
and therefore they will not be described in 
the text. 
While these various types tend to over- 
lap, we believe that social and economic 
e justice will best serve employe and em- 
ployer alike if they are considered as sepa- 
rate entities. In the manuscript of the book * 
from which these data are extracted, these 
six types have been considered in great 
detail. The following descriptions, with a 
few illustrations, are only abstracts and of 
necessity cannot contain al. of the data in 
support of our conception of this probleg . 





of dusty lungs. j t. 9 
. . ae 
- I. Peribronchial Perivascular . 
es» Hic. 25. Cystic type of pneumoconiosis (previously de- ET REA i 


scribed in out preliminary report as “pock marking 
type”) is shown on the originaltae aga ps ba 


black spots on a white background. This is the lymph node manifestation is a term that 
direct antithesis of ehe nodular type, which is > 


2 Po : 

| ‘as i ) anco: o a lesio 
evidenced by white spots on a black background.* Was ipplied [ y Panc ast - a tesion of 
These black spots are air cysts that are caused by the lung caused by the inhalation of dust. 
a dilatation of the terminal lung lobules that have This lesion is manifest roentgenologically 
become dilated because of the ball-valve action of by accentuation of the hiar and linear 


~ ^1fe 3l Íl« > thy acnes ° 6 
deposits of collagen or dust, w hich encroache markings. Pancoast's broad apprdach to 
upon the bronchioles and terminal air passagee and : 


allows the air to enter, but not to exit. The walls - - — — 
surrounding these cysts are thickened in contradis- 











: * This drawing is reproduced as a positive ag therefore the "E 
tinction to the emph vsematous blebs of asthmatic black spots on the original roentgenogram appear as white spots 
origin or compensator® dilatation. for more convenient comparison with th@ :ther five types. 7 | 
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Fic. 28. In the late stages of the peribronchial perivascular lymph node manifestations, after quantities of 


e dust have been phagocyted out of the alveolus and deposited at the hilum, around fhe arger blood vessels 
and,bronchi, definite roentgen shadows are cast as shown n the right lung. Even this ilum, which is -ess 
involved thea the left, was almost impossible toecut through with a sharp autopsy krife when secticaed 
fer microsccpic study. Socially and economically this class of lesion becomes a pfob en, first, because it 
constitutes such a large percentage of pneumoconiotic cases, and second, because it i a menace bct- to 
labor afd to industry. The man who is perfectly able to work and wants to work may {sot be able to æt a 
job beeause he has such a lesion. On the other hand, industry may be saddled with the compensation of a 
man with sv ch a lesion, who is perfectly able to work, but does not want to work. 


Grit at tke hilum, when (cont. in Fig. 29) 
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croscopically they are observed to be 


composed of dust, both opaque non-refrac- 
tive and transparent ebirefractive, dust 
laden phagocytes, collagen laid down in 
whorls or strands, and moderate cell pro- 
liferationy When the larger blood vessels 
and bronchi are cut transversely or ob- 
liquely, the sheath of dust laden phagocytes 
and collagen appears as a rigg adjacent 
to the muscular coat (Fig. 30). The opaque 





Fic. 29. Viewed with the field rendered dark by 
cross polarization, the huge quantities of silica 
crystals show why it was so dense and hard to cut. 


flecks are observed in the conventional 
light field, and the transparent birefractive 
flecks of silica and the silicates, not seen 
in the light field, are observed when the 
field is rendered dark by cross polariza- 
tion (Fig. 29). 

The vast majerity of pneumoconiotic 
lesions are of this type, which is of less clini- 


cal significance than the other types of 


pneumoconiosis. Nonetheless, these are 
dust deposits and morbid changes incident 
to the inhalation of dust. This type of pneu- 
moconiosis develops where there is a mod- 
erate amount of dust with a low percentage 
of silica or silicates. In our collection the 
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most characteristic roentgenograms of this- 


tvpe occur in buffers and grinders, jn 
Miners in upper Maryland and lower Penn; 
sylvania (loaned to us by Drs. Derr and 


: e : i x 
Bridgers), and in the anthracite minegs : 
(loaned by Drs. Corcora1 and Gordon of e 


3 . : w^ x .? 

Scranton). Dr. Smith, of South Africa, 
whom the Canadian Covernment brought 
to their country to aid them in the solution 


of their silicotic problems, said that this, 
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Fic. 30. Collagen above the dge of the blood vesse? 


and dust laden phagocytes »elow form a sheath 
around an artery that is two or three times as 
thick as the arterial wall. 


type of lesion occurs 1n 39 perecent of the 


men not underground (but presumably ine 
haling some dust). 

These cases rarely develop symptoms un- 
til the latter decades of li e. An occasional 
case, with very slight roen-gen findings and 
no dyspnea, will claim cormpensation. This 
procedure reacts unfavcrably to his fellow 
workers, therefore these cases betome po- 
tential social, economic and industrial 
problems. However, these problems must 
be faced and solved, if possible. 

There is Just as much injustice on the 
part of the employer or management who 
may refuse to employ a,man because y 
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roentgen findings observed in pre-employ- 
ment examimation. > 

I. Festcular Preumoconiosts ° 
e Terminology. This term is not altogether 
sgtisfactory, bur it is used as a suggestion, 
hoping that someone will offer a better one. 
Although this lesion is closely associated 
with the peribronchial perivascular lymph 
node manifestation just described, it 1s such 
an important factor in the problem of dusty 
lungs that we are loath to subjugate it to 


the term “peribronchial perivascular lymph 


node manifestation” which is under a cloud 
of disapproval since it was eliminated from 
thee diagnostic, social and economic prob- 
lems by the definition of silicosis hitherto 
discussed. 

Etiology and Pathogenesis. The etiology 
and pathogenesis of the vesicular type of 
pneumocon gsis are identical with the pre- 
vious type. except that the dust laden phag- 
ccytes anc small strands of collagen are 
laid down n the lymph channels surround- 
ing the saller blood vessels, bronchioles 
and terminal lung lobules. These dust de- 
posits around the terminal lung lobules, es- 
pecially if they are black, are easily visible 
as a ring, many of which when joined to- 
, gether give a peculiar net-like appearance 
to the surfzce of the lung just beneath the 
pleura. Tis vesicular lesion is usually 
associated with the peribronchial perivas- 
cular type just described, but it may pre- 
. dominate žo such an extent that it detracts 
attention *rom the involvement of the 
"larger and medium sized bronchi and blood 
vessels. My conception of this lesion 1s illus- 
trated in tne schematic drawing (Fig. 22) 
previously presented in comparison with 
the other īve types. 

- Roentgen Findings. The roentgen findings 
of the vesicular type of pneumoconiosis are 
evidenced by a bilateral, relatively syr- 
metrical, d ffuse mottling with a pattern not 
so cleag cut and well defined as a silicotic 
nodule. These small roentgen shadows are 
irregular ir. shape, often like a Y or sections 

a jig-sew puzzle. Prongs of one such 

yadow seem continuous with those of an- 
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e 
other. These small irregular -hadows bear c 


definite relationship to thè shadows cast 
by the smaller bod vessels and bronchi, 
whic. is the direct antithes s to the clisaidt 
nodules which are separeted from each 
other and do not hear a defia te wlationship 
to the blood vessels and »ronchi. These 
roen-gen findings are by ro meags new; 
they have been described by roentgen- 
ologists but frequently hav= not been dif- 
ferertiated from the necular type of 
pnetmoconiosis. 

Roentgenologists have used such te-ms 
as “fiñe nodulation, ” "grcund glass ap- 
pearance,” "M.F.U." (mese fibrosis tian 
usual) and "anteprimary, ” etc., to desig- 
nate them. Smith of Souta Africa desig- 
nated these as "M.F.U. + ++, +++.” 
In their more advanced s ages he desig- 
nated them as “‘anteprimary +, ++, 
+++.” These terms he .pplied to dis- 
tinguish this lesion from the nodular type 
of silicosis to which the tern "primary sili- 
cosis" was applied. These rcentgen findings 
hav2 usually been considered as early stages 
of nodular silicosis, but we »-lieve that these 
lesions do not develop into typical nocular 
type of silicosis described m Type 11. We 


believe that this lesion sho x d be considered . 


as < pathologic entity, peshaps associated 
with the mid lung peribroczhial perivascu- 


. ^ . ^^ . 0 
lar iesion, of which, as a 3 atter of fact, ıt 


forms a part. 

The gross appearance cf these lungs dif- 
fers very little from the normal and cer- 
tairly very little from the peribronchial 
per: ‘vascular lymph node manifestat ars. 
The morbid changes are best illustrated in 
large microsections stainec wigh Masson's 
trichrome stain projected »ato the screen as 
a lentern slide. 

In the mid lung field of sach a section one 
observes a moderate sized artery and bron- 
chvs cut transversely, (Fig. 32). These 
structures are surrounded by a sheath of 
dust laden phagocytes arc laminae cf col- 
lagen which appear as rirgs similar to that 
described and illustrated ir Type 1 but they 
are smaller. À small branca of this medium 
sized artery cut longitudim_lly gives the key 

e 
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Fic. 31. (Lent by Dr. Gordon, Scranton, Pa.) Vesicular Type of Pneumoconiosis. Roentgen Fin lings. Bil: ategal, 
symmetrical mottling of small, irregul: ur spots di it are joined together but do not have clea? cut and well -o 
defined edges. These irregul: ar spots be: ar a de hni Le rel: itionship to the termini i b Ed ess@ls and bronchi. 


These findings are not new; Dr. Smith of South Africa referred to them as ““M.F.U.+. ++, and +++, € 
in their earlier stages, and as "anteprimary silicosis+, ++, +4 nr) in their more advanced stages, thus 
distinguishifg them from the nodular, which he consid ered | primary silicosis." These small, irregular * 
spots, characteristic of the vesicular type o f pneumoc« nlosis are caused by (cont. in Fig . 34] 
for correlating the vesicular type of pneu- lar coat. This black sheath corresponds al. 
moconiosis with the mid lung lesion de- most identically with the charactegistic 
scribed by Pancogst and illustrated in rAottling observed roentgenologically; even 
Figures 3 and 27. the bulging is similar to the beading ób- 
This terminal blood vessel cut longitudi- served in the roentgenograms. The fact 
nally shows the artery for its entire length that these thick walled blood vessels and 
(Fig. 32). The dust sheath which surrounds bronchi cast shadows on the roentgenogram 
it appears as parallel black lines that lie that are so definitely associates] with the i 
adjacent to the outer surface of the muscu- pattern of the normal luew differentiatds 
2 , " 
Dp € : 
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Fic. 32. Deposits of dust laden phagocytes and collagen laid down in sheaths arourd the smaller blood 
vessels anc bronchi; even the bulging or budding at the left cf the illustration is similar to the roeatzen 
findings. Lilated lung lobules are seen to the left, and a medium sized artery and bronchus cut trars- 
versely, wich sheaths of collagen and dust, are seen to the right. 


them from the nodular whorls (silicotic 
nodules) which are denser, rounder and 
.bear*no relationship to the blood vessels 
„and bronchi. Compare Figures 22 and 23 of 
the schematic drawings and Figures 31 and 
33 of the mentgenograms for the similarity 
and differentiation of these two types of 
lesions. 

The terminal lung lobules supplied by 
these part ally constricted or contracted or 
compressed bronchioles or air passages tend 
to. become distended (Fig. 32) and in this 
respect they somewhat overlap the type of 
pneumeconiosis to which we have applied 
the term  'cvstic," These cases will there- 
fore be dscussed in greater detail under 
that head-ag. I believe that this type of le- 
i is of great&r clinical, social and eco- 


© f 


nomic significance than the peribronzhtal 
perivascular type involving the larger end 
mecium sized bronchi. I have seen one case 
of this type with extreme dyspnea, far out 
of proportion to the density of the ‘ung. 
The alveoli were marked y dilated. There 
was clubbing of the fingers with deformity 
of tae nails due to interference with the pul- 


monarv circulation. 
e 


in. Nodular Pneumoconiosis (Silicos's) 


Terminology. The tegm “nodular sil-co- 
sis’ has become so firmly fixed in the medi- 
cal literature that it mar seem audacious 
ever? to limit its application to the specific 
lesion it was originally intended to descr be. 
This term was given the stamp of approval 
by the Committee whioh drafted the defini- 
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Fic. 33. (Lent by Dr. Klein, Perth Amboy, N. J.) Nodular Pneumoconiosis. Roentgen Findings. Bilateral, 
symmetrical mottling, with small round spots having clear cut edges, that bear ro 'elationship to the 
radiating blood vessels and bronchi; in the earlier stage they are separated from ore another bY well , 
ventilated lung. There they may coalesce, especially in the right lower mid lung field where tht three lokes 
overlap, producing the "pawnbroker's sign." . l | ee » 

Clinical Manifestations. Although these lungs are shot full of nodules, the patient was free from symp- ẹ 
toms; the lesion was found accidentally while he was being examined for fractured r bs Absence of symp- 
toms in this eype of lesion is the rule rather than the exception. . 

Socially and economically many of these subjects are able to work at hard labor. Saould they be pre- 
vented from getting a Job or losing the one they have? Legislative acts are primarily bust around this type 
of lesion hitherto comsidered silicosis, in contradistinction to the two previous types. The small, round, 
clear cut spots, characteristic of this type of lesion, are caused by (cont. in Fig. 34) 


e. . & 
tion of silicosis publashed in the U.S. Public scribe. This type of lesion was originally de- 
Health Bulletin, in August, 1935. No better scribed, or at least popularized at the turn 
term could have been found for these small, cf the century, by the South Africam work- 
isolated, spherical masses in the lung,*and ers. Whether they intended to limit this 
therefore in this communication we are term to nodular whorls (or silicotie nod- 
limiting the term “nodular” to the specific ules), which they considered to*be due tp 
lesion it was specifically intended to de- fibrous nodules of connecte tissue, is ng 


\ à 


clear. But the definition published in the 
Public ļHealih Bulletin is fairly speciftc, in 
elimiting silicosis to this type of lesiore 
There is some doubt in my mind, if those 
who formulated the definition differenti- 
ated the nodular type of silicosis from the 


Fic. 34. Whorls of collagen laid down like the 
layers of an onion. These small spherical masses 
which are c ear cut in outline have been termed 
"silicotic Porous nodules," but they are not com- 
posed of ccmnective tissue. 


vesicular type, on the one hand, or the 
chronic tuberculoid type, on the other. 
Etiology and Pathogenesis. The etiology 
and pathogenesis of the nodular whorls to 
whieh the «term “‘silicotic nodule” has 
hitherto been applied are not as clear as the 
etiological and pathological factors of the 
other fywe types. These nodules are not con- 
nective tissue nodules; certainly they are 
not composed of reparative connective tis- 
e with aging characteristics of the cell. 
hey are comptsed of collagen laid down 


. A 
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like che lavers of an onion (Fig. 34), and 
adul- nodules contain very little dust, 
either opaque nonfefractive or transparent 
biref-active flecks within tne interstices of 
these layers of collagen. In what we believe 
to be the nascent podule, thetgisethe young 





Fic. 35. These nodules are suppesed to develop tn 
lynph follicles, but such follieles are not only m9 
the home of the nodule, but they are freer of ccl- 
lagen than any other structure-of the lung. When 
whorls do develop near such a follicle it pushes the 
fol icle aside. i 


early developing nodule, there are more de- 
posits of dust and dust laden phagocytes 
and less collagen than in the adult nodule. 
This evidence seems t@ indicate that the 
nodular whorl of collagen (so-called silicctic 
nodule) constitutes a protective mechanism 
in which clumps of dust laden phagocytes 
are incarcerated within the interstices of 
these layers of collagen. 

If this theory is true, the question of 
whet happens to the dust within the paaz- 
ocy-e as the whorl becomes of age is pros- 
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lematic. It has hitherto been stated and 
rather universally accepted that,lymph fol- 
licles throughout the lurfs are the location 
of the silicotic nodules or collagen whorls. 
Our evidence definitely tends to prove that 
these lymph follicles are,not only zo the 
home of the nodule, but that nodules are 
less likedy to occur in the lymphatic follicles 
than in any other histologic strueture of the 
whole lung. Indeed, when a nodular whorl 
develops adjacent to a follicle, it pushes the 
follicle out of the way instead of growing 
Into it, indicating that the two are incom- 
patible (Fig. 35). ° 

A schematic drawing compared with the 
otlters helps to convey my conception of 
this type and to differentiate it from the 
other types. 

Roentgen Findings. The term ‘nodula- 
tion" or “roentgen-ray nodulation” has 
hitherto been rather loosely applied to 
shadows cast by pathologic structures other 
than the silicotic nodule or collagen whorls. 
If we were to speak of bilateral symmetri- 
cal mottling rather than nodulation, and if 
one looks for the points of differentiation 
between the different types of mottling, it 
becomes evident that there is a difference 

between the clear cut, well defined round or 
“oval shadows that are bilateral, relatively 
symmetrical and bear no relationship to the 
* blood vessels and bronchi (Fig. 33) and the 
irregular shaped mottling described under 
the term “vesicular pneumoconiosis" (Fig. 
31), and that both of these should be dif- 
ferentiated from the pock marking tvpe, 
characterized by black spots on a white 
background, as observed in the original 
roentgenogrgm. These black spots on a 
white background are negative shadows 
that are cast by accumulations of air in the 
cystic type of pne&moconiosis and will be 
considered under the cystic type. 

Microscopic Examination. Viewed micro- 
scopically two or more whorls of collagen 
may be connected to form conglomerate 
nodules, and groups of nodules mav be eon- 
nected by strands of collagen to form small 
localized areas of dense lung. Viewed with 
higher power, the nedule is observed to be 

e. 


composed of lavers of collazen that are rela- 
tively free of nuclei (Fig. 34). It hgs cleat 


cuit, well defined edges and is relatively freee 


of dust, gither opaque or transparent bire- 
fractive flecks. When the nodules aree 


viewed with the microscope field rendered? ° 
e 


dark by cross polarizatior, they are often 
singularly free of silica, -onpared with the 
surrounding structures. 

Social and Economic Problems. This type 
of lesion is slow in developing, perhaps be- 
cause the nodules form a p-otective mecha- 
nism. The patients are often sfhgularly fr 
of symptoms, even when tl e lungs are filled 
with these nodular whorls of collagere (Fig. 
33) (silicotic nodules). ° 


IV. Chronic Tuberculoid Pneumoconiosis 


Terminology. Tuberculcid pneumoconi- 
osis is a lesion that looss like pulmona 


ryg’ 
tuberculosis but is not cawsedeby the "y d 


fast bacilli of Koch. Certain ther terms 
herein used are defined as follows: 

Dust Nodule: This term is applied to 
small, irregularly spherical masses that are 
relatively free of collager, but are com- 
posed of opaque, non-retractive and trans- 
parent, birefractive flecks cf dust, that usu- 
ally have a definite relationship to the 
peripheral blood vessels and bronchi. 

Silicotic Nodule: The term “‘silicotic nod- 
ule" is applied to whorls of collagen widely 
disseminated throughout the lungs, bilat- 
eral, relatively symmetrical, that bear no 
constant relationship to the blood véssels 
and bronchi. i . 


. LI * e 
Dust Tubercle: This tern, ih contradis- 


tinction to the dust nodu e»n the one hand, * 


P. 


aS 


and the silicotic nodule, on the other, is ap- « 


plied to irregularly spherical masses com- 
posed of collagen combined with dust laden 
phagocytes that is so similzr in appearance 
to the pulmonary tubercle of acid-fast ba- 
cillus origin that the two can scarcely be 
differentiated by microscooic examination 
of hematoxylin and eosin stained sections, 
out special stained sections show that the 
dust tubercle contains no acid-fast grgan- 
isms. è 


Acid-Fast Pulmcnary Tubercle: m 
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term is reserved for pulmonary tubercles 
that can be proved to be caused by the 
acid-fast bacilli of Koch. 

This tuberculoid lesion has not hitherto 
been diterentiated from nodular silicosis, 
on the ore hand, and silicotuberculosis, on 
the other. 

Etiglozy ard Pathogenesis. Reverting to 
the anatomy and histology of the lung and 
to tbe travelogue of the phagocyte hitherto 


“Aamo i becomes evident that the phag- 


ocytes emerge from the alveolar wall aad 


/ 
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engulf foreign body flecks. J'hese phago- 
cytes may not all progress through the lym- 
phatic channels toward the hilum or toward 
the pleura. In the tubetculoid type or pneu- 
moconiosis these dust aden phagocytes 
congregate in an alveglus or in adjacent al- 
veoli and together with ccllagen form small, 
irregularly spherical masses that corre- 
spend in size, shape ane structure to the 
pulmonary tubercles of acid-fast bacillus 
origin. 

A schematic drawing of this type (Fig. 

e 


FIG. 3 


> 


24) aids one jn differentiating it from the 
other five Cy D65; but it does not aid in its 
differentiation from pulmonary tuberculo- 
sis of acid-fast baciltus origin. 

Roentgen Findings. The outstanding char- 
acteristic of the roentgen findings (Fig. 36) 
is that they so closely simulate findings ob- 
served in pulmonary tuberculosis of acid- 
fast origin that the experienced roentgen- 
ologist, specialist in tuberculosis, and even 
experts in the problem of pneumoconiosis 
and silicotuberculosis, would unhesitatingly 

D 
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state that the patient was suffering from 
pulmonary tuberculosis. Tae» might qual- 
ify this statement by saying that if there 
were an authentic history of adequate ex- 
posure to silica, the case might be cen- 
sid*red as silicotuberculosis. This lesion IS 
usually bilateral, is by no mezns symmetri- 
cal, and often there are large, dense argas in 
one or the other apex, with areas of inftitra- 
tion of various sized nodules cr tuberclgs 1n 





the mid lung field of the opposite I 


These tubercles or nodules bézr no relation- 
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Fic. 36,* 377, 381. Tuberculoid Pneumoconiosis. This is a lesion which resembles pulmonary 'uberculosis* 
but is not caused bv the acid-fast bacillus of Koch. 

Figures 36, 77 and 38 are illustrations shown over this continuous caption. One of these is a lesion caused 

by dust without acid-fast bacilli of Koch; another is caused by the acid-fast bacilli ot Koch, without dust; 

^ and the other occurred in a man with a thirty-two year history of intensive exposire to dust in 2 mine, 


but he no has acid-fast bacilli in his sputum. To emphazze the similarity of these lesions and the drheulty 
of differensiating them, they are reproduced for compa-ison with one another, without at this time, pre- 


vealing which is which. 


* Referred by Dr. H. J. Noering, Valatie, N. Y. 
t Referred by Dr. Harold Gartner, Valhalla, N. Y. 
t Lent by Dr. Wiliam Corcoran, Scranton, Pa. 


- ship to the normal radiating linear mark- 
Hh. 4 s 

. Points of Differentiation. The roentgen 
findings that tend to differentiate tuber- 
culoid pneumoconiosis of dust origin from 
thesailmonary tuberculosis of acid-fast ba- 
cAlus origin ere as follows: 

I. Wita the dust lesion, the consolidated 
areas are hom@geneous, even in roentgeno- 






f 


grams made with the Potter-Buckv dia- 
phragm. 

2. The lesion lies closer to the periphery 
of the lung. 

3. The heart shadow is rendered indis- 
tinet along its left border. 

4. The trachea is only slightly deviated 
or retracted, if any. 

ç. The thoracic cage is symmetrical, 

e 


160 ° 


: 
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large, and barrel shaped; the ribs are not 
drawn together, as is often the case in 
chronic fibroid tuberculosis. 

A gross specimen, cut longitudinally, 
shows large and small dense areas widely 
disseminated throughout the lung. 

Macroscopic exanfinations of large mi- 
croscope sections, somewhat magnified and 
preferably thrown on the screen as a lan- 
tern slide, show the distribution of the tu- 
bercles of various sizes and shapes that are 
almost identical with the size, shape afd 
distribution of tubercles of acid-fast ba- 
cillus origin. Two large microscope sec- 
tions (Fig. 39 and 419, one of dust origin 

e. 
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and the other of pulmonary tufferculosis 
of acid-fast bacillus origin, ar& included 
to show the great similarity between the 
tubercles of dust origin and those of acid- 
fast bacillus origin. Between these two 
illustrations we have inserted an illustra- 
tion by Delafield (Fig. 40) in which he 
made an etching on stone shewing paul- 
monary tubercles as observed with low 
power magnification. [n our il ustrations we 
have not designated which of the twoy Fig. 
39 or 41) is of acid-fast bacillus origirt'wnd 
which is of dust origm. For the time being W 
have left that to the reader ir order to im- 
press him with the similarity tf the lesions. , 


\ 
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Fic. 41 
Hic. 39, 40 and 41. Small irregular spherical masses, separated from one another by relatively norm& lung. 
One of these is a reproduction of a draw ing m&de by Dr. Francis Delafield which he »ersonally etch, on 


stone to illustrate the findings which he observed in pulmonary tuberculosis. This drawing of pulmgna y 
tubercles was made before the discovery of the a 















cid-fast bacillus was anncunced by Koch ia 1882; on 
of the other two lesions is caused by dust without acid-fast bacilli, and the other bv a ast bacilli T 
pia SER ; "m st Bacillus tubercles, we are not now revealing which i$ 
. $9 e 
which. 
` ü " 
\ 
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not silicotuberculosis, he reiterated his v. Cystic Pneumoconiosis 
„statement: “I mean silicotuberculosis." Terminology. The term “pock mark ng”? 


? i E * . . . * 

Howéver. we believe that we have incọn- was applied to tl¢is lesion in our preliminary 

trovertib e evidence obtained by special mi-.— report on dusty lungs, but the term 

. croscopic procedures and special stains to “cystic” is more scientific and more a»pli- 

i eliminate the possibility of this lesion hav- cable. Cystic pheumoconiogis gs evice iced 

" i = Ad . x e. . 

ing been caused by the acid-fast bacillus of by air cysts which are dilated pulmonary 

y - . . . " * * Vac . € i . 

Koch, aad definite. evidence that it is Jung lobules. The bronchioles og air pas- 

caused by dust, largely silica, of granite sazes leading to the term nal lung lobule be- 
origin. 

Three chapters in our book are devoted 





Fic. 42 FIG. 43 


Fic. 42 ard 43. Even when these small, spherical masses called tubercles, are studied microseopicelly with 
the conventional light field after being stained with hematoxylin and eosin, those that are caused >v the 
acid-fast bacilli cannot be distinguished from those caused by silica of granite origin. More than sixty ears 
ato De afield described such types of pulmonary tubercles, but at that time the cause of pul cnary 
tubercles was unknown; the acid-fast bacillus of Koch aad not yet been discoverec. 

° The mogt classical of the seven types was the amorphous tubercle, the center cf which was «so disin- 

e tegrated that its structures could not be recognized and therefore it was termed "amorphous." Sur tund- 
ing this central part was a rim of viable cells. This type of tubercle is well illustrated in Figures 42 and 43, 
one of which is of dust origin and the other of acid-fas: bacillus origin. Which is which?, 


to the s milarity between dust lesions and come occluded or compressed by masses of 
. those of acid-fast bacillus origin, etiology collagen or dust laden phagocytes which 
ang pathogenesis of both, and methods and surround them or invpinge upor them. This 
criteria in proof of the fact that the tuBer- deposit of collagen and dust causes a valve- 
Culoid lesion is of dust origin and not of like action which allows air to ente- the 
acid-fas- bacillus origin. In this article, it is terminal lung lobule but does nct a low its 
img sible to present that evidence. We e«t. 
ieve that this type of lesion is of more The schematic drawing (Fig. 25) 1s made 
erfous «acial, economic, industrial and leg- im black and white to coincide wit the 
islative signif&ance than are any of the other five types and gven then it does not 
brevious!y described types. show the legion as well as Jf it were pre- 
- e 
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Fic. 44. Cystic Pneumoconiosis (“pock m arking”). Roentgen Findings. Bilateral but not symmetrical mottling 
evidenced by small black spots on a white background, or surrounded by a white ring, is best shown in the 


. . rr . . . * . e 
second and third interspaces. This illustration is reproduced as a negative because the black spots on a » 


white background are more readily seen than white spots on a black background. The »lackSspots are air 


cysts caused by dilated terminal lung lobules; air is inh 
of collagen and dust deposits. Quantities of dust and c 


in the form of definite whorls, but in the original roentgenograms the black spots withim white areas pre- 
dominate. Sécially and economically these constitute a much more serieus problem than any of the 
previous types, except possibly the late stages of tuberculoid type. 


sented as a negative drawing. This is done 
because it is much easier to see a black ob- 
ject on a white background, and for this 
reason all other roentgenograms are repro- 
duced as positives rather than negatives, 
because it is the black or dense obiects 
which constitute the roentgen findings in 
which we are interested. 

Koentgen Findings, These spherical cysts 


that contain air within relatively solidified. 
portions of the lung are surrounded by ngs 
ofdense tissue, cast black spots on a white 
background (Fig. 44), the d rect antithesis 
of the roentgen appearance of the nodular 
type of pneumoconiosis (Fig. 33), wch is 





ground in the original roentgenogmin\, 
These lesions are bilateral, often are not as 


. . e . e. 
aled but its exit is blocked by the bail-valve action 
ollagen deposits are laid down in these lungs, some @ 








e 


"symmetrical as the first three types, and 


enodular whorls of collagen or deposits af 


while they do cantain white spots caused by 


dust, yet the cystic appearance predomi- 


mates. 


* Gross Specimen. On the cut section of the 


- gross specimen, these cysts appear as black 


4 Pneumoconiasis E 


magnification, the partition forming the al- 
veolar wall, within the lurg lobule is com- 
pressed and as thefair cyst dilates it, it like- 
wise compresses adjacent alveoli that are 
displaced peripherally (Fig. 46). These air 
cysts are not to ke confused wih em»a3v- 
sematous blebs, although the mechanism 





Fic. 46. A negative print of a microscopic section el ic. 46. 


which is comparable with the roentgen findings; 
that is it shows back spots on a white background. 
It reminds cne o: a slice of Swiss cheese. Large and 
small cysts are seen, one of which is shown micro- 
scopically ir Figure 46. 


spots located largely in its peripheral third 
of the lung. 
Magnified photomicrographs of large mi- 


«roscope s&ctioas show these air cysts as 


round black*spets in a white area (Fig. 45) 
that remind one of a slice of Swiss cheese; 
the black spots correspond to the holes in 
the cheese. A comparison of a negative 
print of a large microscope section (Fig. 45) 
with the roentgenogram (Fig. 44) empha- 
sizes the great similarity of the pathologic 
and the roentgenologic findings. 

When air cysts are observed in less dense 
regions of the lung, they may be sur- 
roud by rings of collagen and these mor- 
p logic rings cast ring-like shadows in the 
rSentgenograms. When these air cysts are 
viewed micros@opically with low power 






This shows how the air compresses the 
pa- tition within the terminal lung lobules. Ad- 
jacent alvecli surrounding the air cysts are cori- 
pressed and deformed. These are to be differenri- 
ated from emphysematous blebs. 


that causes it is similar to the modus cpe- 
randi of the emphysema cf asthma except 
that in asthma the lesion is functional 
whereas in the cvstic pneumoconiesis 1t 1s 
organic. Likewise, the dyspnea of asthma 1s 
Intermittent or periodic, whereas tae dysp- 
nea of this cystic type is censtant. 

Social and Economic Problems. This -ype 
of lesion constitutes a more serious social 
and economic problem than any of the pre- 
vious tvpes, except possibly the advanced 
stages of the tuberculgid type. 

Less distinct cysts that are causec by 
terminal lung lobules that are not defir: tely 
dilated but are somewhat surrouade- by 
strands of collagen, as described in the ve- 
sicular type, are somewhat similar to these 
air zysts, but the terminal lobule s nor so 
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much dilated and the rings surrounding it 
are less distinct than in the Cystic ty pe. 
Such terminal lung lobules filled with air 
but without thick walls are observed in 
Figure «2 which illustrates the dust sheath 
around the terminal blood vessels and 
bronchioles. This manifestation of the le- 
sion is wcognized in many roentgenograms 
if one books for it. However, glust, dust 
laden phagocytes and collagen are not the 
only morbid changes which may cause 
these roentgen findings, and therefore air 


cysts themselves are not pathognomonic of 


pneumoconiosis, but they are vert sug- 
gestive. 


a 
vi. Pareachymal Pneumoconiosis (acute silico- 
515, so-called acute silicosis, or rapidly 
developing silicosis) 


(A) acute Pneumonic Parenchymal Pneu- 
moconiosis and (B) Acute Tuberculoid Pneu- 
mocontosis. 

Terminology. Parenchymal pneumoconi- 
osis has hitherto been termed “acute 
silicosis,” "so-called acute silicosis,” or 
‘rapidly developing silicosis." This type 
of pneumoconiosis (silicosis) was first de- 
scribed oy MacDonald, Piggot and Glider, 
and then by Chapman of the Massachu- 
setts General Hospital, with the roent- 
genograms lent to me by Dr. George W. 
Holmes. This lesion was later discussed by 
Gardner under the term "so-called acute 
silicosis." It seems wiser to us to discuss 
this lesion under the two headings of this 
section, viz., acute pneumonic parenchy- 
mal pneumoconiosis and acute tuberculoid 
pneumoconiosis, as being comparable with 
the acute pneumonic type of pulmonary 
tuberculosis or acute phthisis, in contra- 
distinction to acute general miliary tuber- 
culosis where the «ubercles are small and 
separated from one another by relatively 
healthy lung tissue. 

Definition. Acute. pneumonic parenchy- 
mal pneumoconiosis is a lesion manifest by 
incomplete filling of the alveoli with dust, 
dust laden phagocytes, cholesterol, the 
clefts of which are pisei | in the micro- 
section, and cells desquamated from thick- 

e 


a 
ened alveolar wails. Certaia large areas in 
the lung are rendered zlmost completely 
avascular whereas adjacent portions of the, 
lung are shy pervascular; at least the capil 
laries are immensely d lated, containing. * 
many times the normal ccntent of blood.» * 
This type of lesion is singularly free from * 
nodular whorls of collager (silicotic nod- 
ules) and there is relativelv little collagen of 
any pattern in any portion of the section 
except in the walls of the alveoli where 
there are fine strands that Fave a tendency 
to occlude the pulmonary capwlary circula- 
tion. anal 

A schematic drawing (Fig. 26), fully de- 
scribed, is presented adjacent to the other 
five types to illustrate the characteristic 
roentgenologic and patholcgic findings. á 

Roentgen Findings. The roentgen find- 
ings are manifest by a d fuse general haze 
or cloudiness, involving Loth. lung fielde 
(Fig. 47). T liis lesion is bila-erad but usually 
not symmetrical. Within tl ese areas where 
there is a genera! haze, -here are localized 
patches of increased density that suggest 
more advanced degrees of consolidation. 
These lungs are singularly -ree of clear cut, 
well defined nodules on which the diasnosis 
of silicosis is usually based and unless one , 
is familiar with this type of lesion he would 
scarcely even think of this being silicosis. 

Such was the experience of those who 
encountered the Gauley Bridge group of 
cases, most of which were of this type. zd 

Macroscopic FExaminatior.. The magnified | 
microsections serve to correlateethe roent- 
genologic and pathologic fiwdings, and* 
when a large section stained with Masson's ® 
trichrome stain 1s thrown on the screen, col- 
lagen is conspicuously absent (Fig. 48). A 
low power microscopic examination of 
large sections demonstrate: the scarcity of 
collagen whorls (silicotie iodules) and a 
very slight amount of co lazen that is pres- 
ent in any form. In the section stained 
with trichrome, the areas which are hyper- 
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Fic. 47. (Lent by Dr. Harless, Gauley Bridge, W. Va.) Parenchymal Pneumoconios.s (acute slicosis or 

rapidly developing silicosis). Roentgen Findings. This is shown bv a general hazinzss, without charac- 

. terfstic nodulation, and without accentuation of the linea- markings. These findings are bilatera! bit not 

symmetrical. Owing tc the absence of nodulation or accentuated linear markings, leszons of this type may 
* not be reccgaized by the roentgenologist unless he is familar with it. 


e" b : a : © 

^ Clinical end Occupational History. Male, aged about twenty-two; had twenty months’ intensive ex- 
posure to dust with a high silica content. He was dead within twenty months from Fis first exposure. 

. Socially and economically, these subjects present the most serious problem and n the pas: injustice 


has been done to this zroup of men because the subjects were unfortunate in that they did nor have tie 
well develoned nodulation on which the diagnosis and definition of the disease are based. The 1nde^mite 


. haziness ir these cases is caused by (cont. in Fig. 48) e 


e. a e 
Microscopic Examination. The walls Of 
the alveoli in the avascular areas are mark- 
edly thickened; the cells are hypertrophied 
any are proliferated and desqua- 
m P The alveoli contain quantities of 
if, dus®laden phagocytes composed of 
both the opaqrfe nonrefractive and trans- 








parent birefractive dust flecks. These dust 
laden phagocytes are also observec on 
the stroma of the lungs. Fine strands of 
collagen laid down in the walls of the al- 
veo i occlude the capillary circulation, ard 
as we suggested in our first article on 
“The dyspnea of silicosis, what causes 
" e 
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Fic. 48. Incomplete consolidation or filling of the alveoli and terminal air passages of the lung with dust? 
dust laden phagocytes and hypertrophied, desquamzted cells from the walls of tae alveoli. Collagen in 
any pattern is singularly scanty. This statement is hard to prove in this reproduct on in black and white, 


but the absence of collagen in the original trichrome stained section is most convircirg. Some portions of - 


the microscopic section are avascular, whereas adjacent regions are hypervascular, zs is elaborately de- 
scribed and illustrated in the full manuscript of our book, from which this is taken. 


it?" we believe that this capillary occlu- 
sion is one of the causes, perhaps the 
principal one. In the hypervascular areas 
which lie adjacent to the avascular areas, 
the walls of the alveoli are thinned, the 
cells are not hypertrophied or proliferated, 
and these alveoli contain relatively little 
dust, either opaque or transparent, bire- 


fractive. j : 
& 


Acute tuberculoid prevmoconiosis is à 
lesion similar to that cf the® acute pneu- 
monic manifestation (acute silicosis) in that 
the lesion is composed of dust, dust laden 
phagocytes and desquanmated calls de- 
posited in the alveoli aad termi air 
passages. Like the pneumonic lesi |- 
lagen wherle (sleotic modules) or colleser 
in any pattern are singularly scanty except 





: 
Fic. 


perhaps as fine strands of collagen in the 
walls of the alveoli. 

Acute tuberculoid pneumoconiosis 1s 
similar to the chronic tuberculoid type in 
that its distribution is the same, namely, 
the “dust laden phagocytes congregate er 
aggregate in small, irregularly spherical 
masses that are similar in size, shape and 
distriyution to those of acute miliary 
tulércles of acid-fast bacillus origin. In- 
dfo the lesion is so similar to that of 
acid-fast bacillgs origin that we are using 
two low power photomicrographs (Fig. 49 





49 > 


anc 50); one is a lesion of dust omgin and 
the other of acid-fast baci lus drigia, and to 
impress upon the reader the simrarity of 
these lesions, we shall got at this time re- 
veal which is which. 

A similar field viewed with low magni- 
fication and by the °conventional light 
field method shows a mass of phagocytes 
clumped together to form a tubercle (F:g. 
51). No opaque dust is observed m these 
phegocytes, even by high power magnifca- 
tion, but when the field is renderec dark by 
cross polarizaéion, thousands of transparent 





Fic. 50 Ps 
"^ hic. 49 and 5o. Acute pulmonary tuberculosis of acid-fast bacillus origin an ] acute pulmonary tubercles of 
dust origin ae so similar that they cannot be differentiated from each other by micrcscepic examination of e 
hematoxylin and eosin stained sections with the conventional light field method of examination. Micro- 
scopic examinations of these sections stained for the acid-fast bacilli showed that the pilmonary tubercles 
in one were literallyeloaded with acid-fast bacilli, whereas the pulmonary tubercle in the other case was 


singularly free of acid-fast bacilli. We are not yet stating which is which. 
e . e 


flecks become startlingly brilliant (Fig. 52). a$ shown in koda-hrome photomicrographs 
They are even impressive as they appear as used as lantern s ides or film slides. 

are l | i 
in the halftone cut, but this figure i$ far moconiosis that were origirally ins in 
from satisfactory to illustrate the startling this text under the section devoted to Mat 
appearance of these fields as observed in the subject are now inserted jast after M il- 
original microscopie examination, or even lustrations of acute tuberuloid pneumo- 
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@ Fic. s1. These small, irregularly spherical masses have the microscopic characteristics of the wberck of 





acid-fast bacillus origin, but when they were stained for acid-fast bacilli, none were found but (con-. in 


Fig. 52) 


coniosis, so as to correlate the acute or 


rapidly developing tuberculoid lesion with 
the chronic or slowly developing tubercu- 
loid lesion (Fig. £3). The acute dust tuber- 
cles (Fig. ¢1) are relatively free of collagen 
deposits, whereas the chronic tuberculoid 
lesioe(Fiz. 53) has quantities of collagen 
lagi down as whorls surrounded by dust 
lagfn phagocytes. These whorls are singu- 
larly free of bitefractive flecks, as seen by 


cross polarization (Fig. $4) compared with 
the surrounding tissue? composec of cust 
laden phagocytes. 

Social and Economic Problems. The social 
anc economic problems cf the acute preu- 
monic parenchymal typ2 and tae acute 
tuberculoid type of pneurtoconioss are the 
most serious of any of the types of pneumo- 
coniosis because of them rapid deve op- 


ment. Indeed, the manemas be dead within 


Fic. 52. When, the same three tubercles cre viewed with a field rendered dark by cross polarization, each 
tubercle is literally studded with refractive flecks of silica or one of the slicates. Ths man was dead in 
less than three years. 


LJ 
two or three years from his first exposure; 
the patient with the pneumonic parenchy- 
mal lesion (Fig. 47) was dead in twentv 
months; the man with the acute tubercu- 
loid lesion (Fig. 48) was dead in less shan 
three vears. These tvpes of lesions are also 
an important social and economic problem 


because the roentgen findings gre not ghar- 
a&teristic of siliccsis acccrding to the defi- 
nition, as they are singularly free of sili- 
cotic nodules. For this reason, such lesions 
may not be recognized as silicosis, amd the 
patient or his family may be deprived. of 


just compensation. ° N 








3 
®@ Fic. 53. Likewise, small irregularly spherical masses of long standing have the appearance of old abrosed 


tubercles of acid-fast bacillus origin, yet an intensive study by an impartial and unbiased pathclogist failed 
to show any acid-fast bacilli, in a section prepared, cut and stained for this purpose. But when this field 
was viewed by cross polarization (cont. in Fig. 54: 


e. * 
VASCULAR CHANGES IN PNEUMOCONIOSIS sheath around these blood vessels. In an 
e . e , TRAN . . (c - eqs . 
(SILICOSIS) ’ article entitled, ‘‘Dyspnea of silicosis: what 


* Under this heading will be considered the causes it?" I expressed my conviction that 
morbid changes that occur within the lu- the dyspnea of which the silicotie patient 
men of the pulmonary arteries and veins, ccmplains is largely due to vascular changes 
and in their walls, exclusive of the lami- rather than to deposits of connective tissue 


aged deposics of collagen laid down as a ir the parenchyma or stroma of the lung, 


C 


Fic. $4. Quantities of birefractive flecks were discernible. This man had worked for forty 





"ears as a granite 


cutter without a mask and without a blower. 


and after four or five years or more in- 
tensive study and*obtaining very much 
more data on this subject, | am even more 
convinced than at the time of presenting the 
original article. That communication was 
based upon a study of the acute manifesta- 
tion of the disease, but subsequent obfer- 
vascular changes to exist in practically all 
of the microscopic material which I have 
e e 


studied. In the a-ute cases the vascular 
changes within the blood vessels were ap-* 
parently due large y to a slcweng dowa of 
the circulation of the bocd within the 
avascular areas that was caused by a par- 
tial or complete obstruction cf the capillary 
circulation within these avascular *ireas, 
with: compensating dilatation of the capil- 


laries in the adjacent areas. But the les 
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'"«hroric or long standing cases is evidenced 
by angactual growth of connective tissue 
e within the lumen ofthe blood vessel, often 
diminishing its lumen to less than a quarter 
of its normal diameter (Fig. 55). These con- 
" *nective tissue cells have the aging charac- 
, teristics typical of connective tissue in that 
at first they are large, irregularly shaped 
cells with large nu-lei which as thev age 
e become fusiform, and still, as they become 
old, develop into long cvlindrical cells with 
relatively small nuclei. This 1s one of the 
most constent find ngs observed in all of 
the" pathologic material which I have 
studied. 
These vascular changes are very similar 
to those occurring in coronary occlusion. 
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Fic. £6. Roentgenogram of the right lung of « lring 
man with a pulmonary artery injected. withecio- 
drast. The roentgenograms were made bs Drs. 
Robb and Steinberg, and were lent to me to show a 
the size, shape and distribution of the pulmoaary 
actery:.. Lhis.roentgenogram. was used. to make the 
schematic tracing shown in Figure 20, and it is 


gs now compared with (conf in Fig. 57). 
Fic. ¢s. Intravascular growth of reparative connec- dis 


tite tissue With cells having aging characteristics „p " | 
„have reduced the lumen of the artery to about I he sudden dyspnea thar often occurs iate 
one-quarter of its normal size. Within the con- 1n the course of the disease is similar to 
stricted | i men are seen red blood corpuscles anc coronary attacks. This vascular occlusion 
leusgcytes. The artery is surrounded by a sheath or diminution is observec so universally in 
of collagen, distinctly different from the connective — pathologic materal dae ie fad sto 


sue within the artery. An adjacent bronchus si^ | ud: i 
ur-ound#d by a shezth of dust laden phagocytes 566 to demonstrate the same findirgs In 
appears in the Spper part of the field. the living. | his thesis, Was supportec by a 

e 

a 








l'1G. 57. A roentgenogram of a patient with a history 
of fifty-six years’ exposure to dust, complaining of 
and act ially suffering from a moderate degree of 
dyspnea. Because of the microscopic f ndings l- 
lustratel in igure 55, an attempt was made to 
determine whether the diminution in the lumen of 
the pulmonary arteries could be shown by vasculo- 
grams o* the pulmongry circulation. Dr Robb in- 
jected the pulmonary circulation in the same 
manner as in the previous roentgenograra. Various 
prelimirary tests showed a prolonged delay in the 
diodrast reaching the pulmonary artery, and this 
finding vas amply confirmed by the very marked 
diminut on in the lumen of these arter es, ag ob- 
served n this roentgenogram, compared with 
Figure $6, which is normal. 


very careful analysis of the clinica history 
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of subjects, where I was able to take the“ 
clinieal history personally and look for this 
factor. In one case referred to me by the e ` 
Mine Workers Union, the clinical history 
supported this thesis so completely thats ° 
with the aid of Dr. Robb, I was able to?’ 
make vasculograms (Fig. 57) of this man , 
showing both the arterial and venous sys- 
tems of the pulmonary circulation. These 
vasculograms and the preceding circulatory e e 
tests which were necessary to determine the 
exact Instant at which the exposure should 
be made revealed definite evidence of pul- 
monary vascular obstruction or stenosis. 
Roentgenograms were made of both the 
arterial and the venous systems and*the  , 
original roentgenograms of the arterial sys- 
tem showed very definite diminution in the e 
diameter of the pulmonary arteries, as 
compared with similar roentgenograms of 
the pulmonary artery in the normal sub- 
ject (Fig. 56) which had been leaned to me 
by Drs. Robb and Steinberg, whose work 
on this subject was so epoch making in the 
study of the pulmonary vascular system. I 
believeethat these vascular changes are less 
marked in the typical nodular type of 
pneumoconiosis (silicosis) where the lungs 
are studded with small, discrete nodules  €-. 
separated bv relatively healthy lung than 
they are in the vesicular type which is rela- 
tively free of nodules but where there are 
deposits of fine strands of collagen involv- 
ing the terminal blood vessels and bron- 
chioles. s 


CONCLUSION * 


As I have said, these highlights and low- 
lights are extracts from an extensive manu- 
script prepared for the second edition of the 
“Story of Dusty Lungs." These findings 
were observed and recorded, regardless of* 
their significance, or whether they wereold 
or new. No claims are made for original ob- 
servations, because I have refrained from 
searching the literature. Some of the find- 
ings are conventional and some have been 
considered unorthodox. e 

These findings and conclusionspresenWd 
as they are in this article wifl give the cont 


VoL. qr, NB. 2 


e 
mentator and critic an opportunity to 
prove or disprove them, before they are 


e finally published in book form. 


The Officers of the John B. Pierce fone 


. P LJ 
'edation anc the author will welcome any 
' *criticism, either constructive or destructive, 


so that any facts or conclusions herein pre- 
. e 
sented may be retracted or amplified. 


56 Greenridge Ave., 
White Plaims, New York. 
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-— Revelations 


Fic. 36. Worked thirty-two years in a mine; positive sputum at 

ji the present time. 

Fic.e3~. History of sorty years’ exposure to granite dust; no 
acid-fast bac li foand after three hours’ diligent search. 
Fic. 3& No expesure to dust; quantities of acid-fast bacilli with 
g-owth on culture and positive guinea pig inoculation. 

Fic. 3g. Tuberculosis of acid-fast bacilli origin. 

Fic. 4c. Delafield’s drawing of pulmonary tubercles of unknown 

origin. 

Fic. 41. Pulmorary tubercles of dust origin; forty years’ exposure 

to grar@te dust; no acid-fast bacilli found. 

Fic. 42. Pulmor zy tubercles of acid-fast bacilli origin; quantities 

of acid-fast bacilli found microscopically. 

Fic. 47. History of ferty years’ exposure to silica dust; no add- 

fest bacilli; quantities of silica found microscopically. 

Fic. 49. The acute tubercles are of dust origin (transparent, bt- 
refrective dust, mestly ta'c); no acid-fast bacilli found. These 
pulmonary tubercles are of the same group as showg in Figures 
c1 and 52. 


0 “FTW ia. 
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Fic. so. The acute tubercles are of acid-fast bacilli or.gin; no 
appreciable dust particks present. 


` DPSCUSSION 

Dr. WiLLiAM M. Doveary, Cincinnati, 
Ohio. I had intended to give a more thor- 
ough discussion ef this pap&t, but I don’t 
beleve anyone could do justice to it wth- 
out considerable time and, since We have 
long passet the hour of closing, I shall limit 
mine to a few remarks. The amount of ef- 
for- Dr. Cole has unquestionably pitt upon 
this subject, not only in covering the side 
prcblem, but in working out the pathologi- 
cal conditions that are zctually showr in 
all of these various types of silicosis, is an 
advantage that I think all of us interested 
in this subject will appreciate the mcre we 
go into the pathology of iz. Dr. Cole, as you 
all know, is not only a rozntgenologist, but 
a well recognized patholegist, and I feel 
that his contribution to the pathology of 
silicosis at this time is really one that most 
of us interested in the subject will greatly 
appreciate, and we shall all look forward to 
the book which he is to publish in the rear 
future. 
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AERO-OTITIS MEDIA*1 > 
A ROENTGENOLOGIC STUDY E p 
By LIEUTENANT J. C. LARKIN, (MC) USNR 
e e; " 
HEN thg air pressure in thetvmpanic from a more oblique angle (Gleason?). Ine « 
cavity and the auditory tube is not severe cases there will also be a fluid line ° 
equal tq the pressure in the external audi-  behintl the drum. ` 
tory meatus and the postegicr nasal As aero-otitis media is rather common 
pharynx, there is a progressive sensation of among the hundreds of thoisands now en- p o 
fullness and pain. Armstrong and Heim! gaged in aviation. and since individuals so 
described this clinical entity and suggested affected are usually grounded temporarily, 
the term aero-otitis media. The results of the disease entity becomes ig portant in 
this inequality of pressure is a collapse of aviation medicine. Since the external ud}. 
the tympanic membrane against the laby- tory meatus and the tympanic membrane 
rinthic wall of the internal ear and a shift are the only structures that can be studied 
of the auditory ossicles. This is usually fol- and examined by means ncw available, it ° 
lowed by congestion and inflammation of would be desirable to finc some method to : 
these structures, and there may be hemor- examine the tympanic caviry, the ossicles, 
rhage into the tympanic membrane from the auditory tube, and its pl aryngeal open- 
injury to the small vessels. Unless the ing. It was hoped that roentgen examina- i 
tensor veli palatini and the salpingo- tion of these heretofore not eexaminable 
pharyngeus are contracted and pulled away structures might give additional informa- ‘ 
trofh the cartilaginous portion of the tube tion on the etiology and even possibly the 
by yawning or swallowing, the pressure treatment of this condition. 
gradient will become so greati as the plane 
descends that the muscles are unable to TECHNIQUE OF ROENTGEN 2XAMINATION , 
open the auditory tube. When this happens, A modified ve-tico-submental view is 
or if one has a post-nasal congestion and used, similar to the one usec in the routine e... 
*cannot open the auditory tube, the sudden examination for the sphenoadal sinus (Fig. 
sensation of fullness is followed bv severe 1). The patient is placec in the position * 
epain, vertigo, tinnitus, and at times even shown in Figure 2 with the chin extended as 
nausea. Hearing may be lost for a few hours far as possible. The 23 degrze angle board 
or even days. If the pressure gradient ex- is used to project the structures posterior to ** 
ceeds one-half an atmosphere the tympanic the external canal on the bottom of the . 
membrane will usually rupture. film. By the use of a 3 mm. zluménum filter Š 
In aero-otitis media the otoscopic exami- to increase the effective wave length, and a ` 
nation of the tympanic membrane will re- 6o cm. cone with 110 cm. eperture to cut ® 
veal it to be retracted, with a partial or down the scattered rays, the minute struc- 
complete loss of the light reflex. The vessels tures appear much sharper ¿nd detail that * ° 
running along the handle of the malleus would otherwise be blurred :s added to the 
and those in the pegiphery of the drum will roen tgenogram. 
be dilated and hemorrhagic. The handle of 
the malleus is shorter, since its more distal ' ANATOMY Jill, 
portion has been carried toward the laby- The lateral portion of the external 
rinthic wall, and one is now looking at it meatus can be visualizec on almost any 
bid en, al auditur. ° roentgenogram, but the most mesial portion 
* From the Department of Radiology, Dispensary, Naval Air Station, Alameda, California. l ai 
T The opinions and views set forth in this article are those of the writer and are not to be considered as ref ect ng those of the ? 
Department. ° . 
e e » 
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membrane cuts under the point where the 
stapes attaches itself to the fenęstra vesti- 
buli of the inner żar. Th® is shown by the 
broken line of F-gure 4. Fortunately this 
gives air backgrcund for the stapes to be 
visualized onetie roentgenogram. In the 
routine positign (ig. 1) the long axis of the 
ossicles eare perpendicular to the film, so 
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FiGe 4. Drawing tc show the relation between the 
ossicles and the tympanic membrane and also the 
partition betweer the middle ear and the external 
canal. 


there is the greatest possible density of 
. bcne to absorb the roen tgen rays. The head 
"of the malleus an 1 a portion of its neck are 
almcst completel- on end so that they cast 
"the densest shaccw (Fig. 5). Projecting out 
from the head, running mesially and pos- 
terio-ly at an argle of 45 degrees, is the 
handle of the mzl eus. The body of the incus 
is mach less derse than the head of the 
malleus, but casts a shadow several times 
larger. It is attached to the head of the 
malleus and has z short and a long process. 
The short process, the most lateral portion 
of the ossicle structures, is attached 
through the liga ment of the incus to the 
wall of the rigid epitympanic recess to form 
the posterior pertigqn of the axis ligament 
(Curningham?). The anterior portion of the 
axis ligament is formed by the anterior 
ligament of the malleus. The rigid ossecles 
on rotating aboa- this axis, 7B, carries the 
impulses from the tympanic membrane to 
the stapes. The stapes can be seen on some 
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Fesfvary, 1044- i 4 
s 
roentgenograms as a minute projection “ 
over*the tympanic membrane frqn the 
labyrinthic wall of the inner ear. It is thee | 
most mesial structure seen, and is situated 
above the handle of tae malleus. On thes ° 
roentgenogram, however, they appear to** 
be connected. The structure seen just 
lateral to the ossicles is the lateral wall of 





Fic. c. The auditory ossides of the ear enlarged 
about six times. Drawing of “igure 4 is made 
from this roentgenogram. 


the epitympanic recess, ard i* seems to. e 
actually surround the outer half of the os- 
sicles. The dark area mesial to the ossicles 
is the tympanic cavity and the beginning 
of the auditory tube. 

The bony portion of the auditory tube 
beginning with the middle ear has a rigid. 
wall, measures about 1.5 cm. long, and can 
afways be seen on the "-oentzenogram. The 
cartilaginous portion of the tube is 2.5 cm. 
long. Its superior and mesial surfaces are 
rigid, while surfaces on the inferier and 
lateral sides are made up of the levator veli e 
palatini and the tensor veli palatiniWre- 
spectively. The auditory tebe then runs 


Vor. 61,5 N- 2 


1g very indefinite. It is difficult to determine 


where the external canal ends and, the 


. s . . . 
middle ear bezins since the tympanic 


membrane cannot be distinguished on the 
soentgenogram. It can be determintd, how- 


' ever, by injectir g lipiodol into the external 


canal (Fig. 3). The medial end of the ex- 
ternal canal forms half an ellipse, with the 
long axis minus 20 degrees from the per- 
pendicular; this is the line formed by the 
attachment of the tympanic membrane to 








Fic. 1. The routire position for demonstration of 
the sphenoid sirus The ossicles, auditory tube, 
and the pharnygeal ostium can be seen on the 
left side. 


the bottom of the external canal. By trac- 
ing fhe outline on a clear piece of film, and 
„by drawing in the other half of the ellipse 
to indicate fts superior and lateral portion 


e - . . 
the attachmen- of the entire tympanic 


membrane is determined. Then by super- 
imposing this ellipse over a film showing 
the ossicles of the same patient, the exact 
relation betweea the ossicles and the drum 
is determineg. Figure 4 is copied from such 
a drawing and shows the desired relatiof- 
ships. It is fouad that the ossicles of tite 
ear lie above and ateral to the central por- 
tion of the tympanic membrane, and only 
the handle of the malleus and the long proc- 

fof theeincus actually extend over the 
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Fig. 2. Position for taking the vertico-submental 
view. The central longitudinal axis of the cone 
passes im a line just anterior to the external audi- 
tory meatus and posterior to the angle of the Jaw. 
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Fic. 93. Lapiodol in the canal to outline the medial 
aspect cf the external auditory meatus. Note the 
cochlea. C, with its three turns. The canal for the 
facial nerve, £F, is also seen. This demarcates the 
region cf the semicircular, canals, S. 
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Fic. 7. Lipiodol in the pharyngeal ostium of the 
auditory tube. The posterior oral pharyax and the 
membranes have shrunk down on this side 





and ovale. This cartilaginous part of the 
tube runs parallel to the groove between 
the greater wing of the sphenoid and the 
petrous portion of the temporal bones. In 
a direction of about 45 degrees to the pos- some cases the separation is sc wide a 
terior nasopharynx, in front of the foramen esphenoid-petrous fissure 1s formec. But in 
lacerum and behinc the foramen spinosum any case there may be a narrow line on the 


Fic. 6. The course of the auditory tube. Note the 
funnel-shz ped opening of the auditory tube in the 
posterior oral pharyns. 





Fig’ 8. Pharengea! ostmm of the auditory tube as seen ir the lateral view. The opening can be seen rest 
/ E when the right and the left ostia are superimposed. 
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roentgenogram which may easily be mis- 
* taken for the auditory tube. However, the 
tube is usually wider ang more lateral, and 
there can be no mistake in its identity when 
It Is seen to end in the funnel- shaped 
pharyngeal ostium (Fig. 6). The junction 
between the "cartilaginofts and bony por- 
tions ugfortuhately is obscured by -he spine 
of the sphenoid bone. The part, that enters 


.  -UhiftorOSsicles With Retraction 
of | ympaniíc Membrane ~ 


B Normal 


Drawing of the auditory ossicles when the 
tympanic membrane is in normal pcsition. C 


e EI D; 

e 

the cochlea; F, the facial canal; $, the semicircu- 

lar canals. These structures are seen so seldom on 

roentgenograms that neither their presence nor 
their absence has any diagnostic significance. 


thé posterior oral pharynx runs beneath 
the medial pterygoid plate, and therefore it 
also cannot*always be seen. Between these 
two obscure points, indicated by arrow in 
migr II, Case 1, 1s a shadow measuring 
2 mm. wide and 20 mm. long which is the 
EOS portion of the auditorv tube 
distinguishable on the roentgenogram and 
called the "Tubenknorpel" (Corning?). 
The exact position of the pharyggeal 
ostium of the auditory tube and its shape 
and contour are determined by placing 
lipiodol in the ostium (Fig. 7). The ostium 





* 

is also seen in the routine lateral view taken.. . 
to show the soft t. ssues of the neck (Fig. 8l 

It is necessary to cocainize the posterior, 
nasopharynx to iasert the cannula, and in 

so doing there 1s shrinking of the mucous, + 
membranes. The ostium is actually a verti» e 
cal slit, but when seen from above (Fig. 5) * 

it appears to be f innel sF aped. The lateral ° 
border of the ostium in Figure 7 is the 


Retracted > . 


cam 
e 
Fic. 10. The position of the ossic es after retraction 
of the tympanic membrane. The ossicles have 
rotated about the exis, 4 B, ard have assumed a 
p. . ee 
new position more anterior and more lateral than 
acs ^" : Gra LJ 
IS seen in Figure 9 A 
s 
. ° œ 


e 
superior portion as seen in Figure 8, and e 
the mesial border is the inferior portion 
seen in the lateral view. The auditory os- e * 
tium is located on each side of the posterior 
nasopharynx, jus- anterior to the fossa of 
Rosenmüller and posterior to the inferior 
nasal meatus. ll: 


POSITION OF THE TYMPANIC MEMBRANE 


The auditory ossicles are opaque, and 
since they move with the tympanic mem- 


e 
brane, it is possikle to determine the posi- 
tion af the membrane ingirectly by \: 
° . * 
t D I 
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« position assumed by the ossicles. Figure 9 

shows the axis, 73, and the position as- 
«sumed by the ossicles in relation to the 

other structures. When the handle of the 
' «malleus is carried inward by the retraction 
eof the tympanic membrane, the rigid cs- 
° sicles must also move; but since they rotate 
about the axis 4B, thé head of the målleus 
and the parts of the ossicles above the axis 
must move in a direction just opposite to 
that of the handle. It then assumes a posi- 
tion seen in Figures 10 and 15, Case v. It is 
noted the distance between the head of the 
mall&ffs and the stapes is increased, and as 
a result the handle of the malleus appears 
longer in Figure 1o than in Figure g. Also, 
when this happens, since the axis 4B, 1s at 
an oblique angle to the auditory canal, the 
ossicles must also move across the tympanic 
cavity to a new position that 1s both more 
anterior and also more lateral, as is shown 
in the dravangs. 


PRESENCE OF FLUID IN THE MIDDLE EAR 


This condition, known as hydrops ex 
vacuo, is thought toresult from the ceeation 
of partial vacuum in the ear, causing a , 
change in tie osmotic relations and result- 
ing in a flow of lymph into the middle ear. 
This can at times be seen as a fluid line 
upon examination of the drum with the 














Fic. 11. On the left side the ossicles and surroundiag 
air cells a-e cloudy, indicating aero-otitis media. 
The head of the malieus has assumed a more lat- 
eral and afterior position. The cartilaginous part 

f the tube is qufte prominent on the injured side. 


e. 
/ 





* 

FiG. 12. The hazy ossicles and surroundimg a:r cells 
on the right side together with the sh ft of -he 
ossicles indicates an aero-otitis media. On the left 
skle there is also a slight shift, but there i5 no 
irdication of fluid and congestion. 


otcscope. The ossicles are, however, very 
often found to be cloudy on the reentgeno- 
grams, since only a smal amount of exu- 
date is needed to obscure their outlines. 
Thus small amounts of fuid can be ge- 
tected which would be difficult te find by 
other methods. 


CLINICAL APPLICATIONS 


Methods have now been worked oat cor 
the examination of the middle ear, the pesi- 
tion of the tympanic membrane and ts re- 
lat-on to the ossicles of the ear, the deterrai- 
nation of fluid in the middle ear. and the 
patency of the auditery tube. These 
methods of examination are now applied to 
some of the conditions found on exam na- 
tion of flyers suffering from injuries tc taeir 
auditory mechanisms. It is also pessibl* to 
study the effect of drugs on these struczures. 

e 
CASE HISTORIES 

Case 1 (Fig. 11). This drve-bomber pilot re- 

ceived his injury two weel’s ago. The right s de 


z ; ur ` ~ 
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feeling of fullness in the left ear. 


Case 11 (Fig. 12). A dive-bomber pilot, ¿ged 
twenty-two, who on a dive-bomber miss on 
developed bilateral blockage on his firs- dive 
from 14,000 feet. He was able, however, te zet 
air into the left auditory tube, but the tight 
remained blocked. On examination the nght 
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chamber on being returned te normal < 
pherie pressure. The air hac been reduce 
pressure corresponding to that found 
height of 35,000 feet.* He wes able to 
flate his feft auditory tube, Fut the rig 
mained blocked. 

Case vi (Fig. 16). An S. 2/c developed 





a 
Fic. 13. The head of the malleus has shifted almost 
to the lateral wall of the epitympanic recess, and 
"there is a small amount of clouding on the right 
side. The stapes is unusually prominent Left side 
is normal. 


drum was scarlet, and the left appea-ed to be 
normal. 
Case ul (Fig. 13). A transport pilot who on 
descending developed bilateral blockage. On 
examination the left drum is normal. The right 
shows the typical appearance of azro-otitis 
media. 
Case iv (Fig. 14). A dive-bomber pilot de- 
veloped bilateral aero-otitis media a:ter com- 
pleting his mission two hours before. Most of ° 
the dives were made from a height ef 15,000 
e feet. He has had chronic aero-otitis media for 
the past two years. 

Case v (Fig. 15). An A.M.M. 3/c developed 
pain in the right ear while in the low pressure 





Fic. 15. The right side shows a saifteof the « 
similar to that in crawing of Figure 10, w! 
the normal left side the ossicles are similar ti 
of drawing, Figure 9. There is also slight cl. 
on the injured right side. 

° 





Fic. 16. The ossicles cre cloudy ard shifted la 
on the left side, and the auditery tube is 
nent. The right side is normal. 

e. e 
ofitis media after an indoctrination run 
low pressure chamber. All his symptoms ; 
the right side, and the left sde is asy 
matic. 





e 
Fic. 14. The ossicles are obliterated on both sides. 
The cartilaginous part of the tube is well visualized * The incidence of aero-etitis media is quite high in m 


on the left side. indoctrinated in flying activities in low pressure®chambe: 
a 





. DISCUSSION 


Unfertunate y the auditory structures 
are not always demonstrable on the roen*- 
genograms, so that their presenae or ab- 
sence is of no clinical value; and it 1s only 
when the right and left sides can be com- 


* pared that the examination yields yseful 


information. The "nding of abnormally 
placed ossicles n cases having no symptoms 


* suggests that position is not an absolute 


criterion for symptomatic aero-otitis media. 
However, the blurring of the ossicles due 
to cemgest'ón and the accumulation of 
exudate in the tympanic cavity and the 
surrounding air cells show correlation with 
the'clinical firdings. This roentgen study 
reveals for the first time the presence of 
fluid in the cel s of zhe petrous bone and in 
the cells of the mastoid region in cases of 
aero-otitis mecia. This is due to hydrops ex 
vacuo and i$ a result of fluid oozing from 
the mucous membrane lining the air cells 
and covering the auditory ossicles. The 
presence of this fluid in the air cells prob- 
ably accounts for the sensation of fullness 
experienced. á 

When the tenscr palatini contracts it 
changes the mormally collapsed auditory 
tube into one with 1 wide lumen. Since it ts 


e common co find the shadow of the ““Tuben- 


knorpel” on one sice only (Case 1, Fig. 11), 
and since the two sides are identical ana- 
tomically, the unilateral shadow on the 
roentgenozram must be due to air in the 


* lumen. Thus this part of the auditory tube 


could not prevent the passage of air into 


e the tympanic cavizy. Three cases of aero- 


otitis media reported here do have such 
tubes, on the affected side, and hence the 
constriction must be at the ostium. 





SUMMARY 


Methods have been worked out fcr the 
roentgen examination of -he external audi- 
tory meatus, the shifting of the tympanic 
membrane as shown by the position as- 
sumed by the audstory ossicl&, the presence 
of fluid in and about the tvmpanic cavity, 
and the patency of the avditory tube. 

The abóve methods have been applied 
to a number of cases of aero-otitis media in 
an attempt to study the mechanisnt of the 
injury and to find a poss ble remedy. 

It is found that the position of the audi- 
tory ossicles is not an absolute criterion “or 
the diagnosis of aero-otitis media. However, 
the clouding of the auditory ossicles and of 
the surrounding cells in the petrous bcne 
and mastoid areas due to the presence of 
fluid indicates aero-otitis media. 

In aero-otitis media the auditory tube is 
probably blocked, usually m the pharyngeal 
ostium. 

The use of 10 per cen: cocaine causes a 
marked shrinking of the mucous mem- 
branes of the posterior oral pharynx and of 
the pharyngeal ostium. This can be demon- 
strated on the roentgenogram. 
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e , THE EFFECT OF ROENTGEN RAYS ON THE JOINT :* * 
EFFUSIONS [N CERTAIN NONSPECIFIC ARTICE- ^ 
LAR LESIONS IN HUMANS, AND ON THE 
NORMAL JOINTS OF DOGS p 


: A PRELIMINARY REPORT ; 
e 
By THOMAS HORWITZ, M.D.,* and MELVIN A. DILLMAN, M.D.1 
PHILADELPHIA, PENNSYLVANIA " 
e 


e [T IS NOT claimed, as a result of these 
clinical and experimental observations, 
that roentgen therapy is or is not bereficial 
^ in the treatment of certain arthritides. It is 
* felt, however, that, in the doses adminis- 
tered, this form of therapy has been valu- 
able in the control of the joint effusions found 
in certam nonspecific synovial lesions in- 
° volving the knee joints in humans, and that, 
within the recommended doses, there have 
been no immediate or as yet remote dele- 
terious effects. The longest observation 
period in this group has been from October 
12, 1940, to the present (February, 1942). 
The more vulnerable articulations of the 
extremities of dogs, treated with much 
larger doses than have been utilized and 
found effectual i ublec 
*shown no immediate and as yet no remote 
ill effects on the articular and para-articular 
estructures. The longest observation period 
in the an mals has been from December 16, 
1940 to the present (February, 1942). No 
attempt has been made to duplicate, in 









of 9 knee Joints. [n these 6 cases no other 
Joints than the knees were inyolved. In 2 
patients the effusions were itermittft. In 
1 subject (F.C.) the pheromenon ocqurred 
in one knee, and, after eleven months of re- 
covery in this knee follcwing roentgen 
therapy, appeared in the opposite knee, 
and in the other patient (S.G.) the inter- 
mittent effusion occurred in only one knee. 
In the interval periods between attacks, the 
involved knees in these 2 cases were ana- 
tomically and functionally normal, and 
asymptomatic. In 3 patients the synovial 


effusion was constantly present—in 1 sub ——— 


ject (W.M.) occurring in one knee and ap- 
pearing, five months after recovery of that 
knee following roentgen therapy, in the 


(M.D. and J.B) the knee involvement being 


unilateral. In the youngest patient (F.S.), * 


there were continuous effusions present 
simultaneously in both kn2es. In the 4 cases 
with constant knee effusicns, aspirations of 
the affected joints restored, temporarity, a 






animals, the nonspecific synovial lesions en- 
countered in the human subjects, because 
of the absence of known specific criteria as 


full range of painless motion, byt revealed : 
some residual thickening of the joint lining* 
in 3 subjects. The only complaint in our 6 e 


to the etiology and nature of these articular 
lesions. j 


USE OF RGENTGEN THERAPY IN THE CONTROL 
OF THE JOINT EFFUSIONS IN CERTAIN 
NONSPECIFIC SYNOVIAL LESIONS 
INVOLVING THE KNEE JOINTS 
IN HUMANS 


One knee joint in 3 subjects and both 
knee joints in 3 others were treated—a total 


cases was that of knee effusion, with in- 
cidental “sense of fullness ’ in the joint and 
impaired range of motion. Extensive clini- 


cal laboratory examinations—including uri- 


nalyses; blood count, blood sedimentation 
rate, blood Wassermann and’ Kahn fests 
and complete blood chemistry estimatior's; 
cytologic, bacteriologic, se-ologic and strep- 
tococcus agglutination studies of the joint 
fluid; intracutaneous tuberculin test and 


e 
* Corinna Forden Keen Research Fellow in the Department of Anatomy, Jefferson Medical College, Philedgiphia. 
f Roentgenologist assigned éo the Department of Anatomy, Jefferson Medical College, Philadelphia. 
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* poentgencgraphic studies— were uniformly 
*horma or negative. i 

e The etiology could not be definitely as- 

certained, the onset being gradual and with- 

Sout apparent cause in all of the subjects, 

, with the possible exception of the young 

. patient (F.S.) who had suffered an attack 


treated in the other 5 patients showed 
favorable „responses du-mg the first or 
second course of roentgen therapy. The 
full effect was observed -n 7 of the 8 knee 
joints at or just prior to -he termmation of 
the full course. Ig the right &nee of W.M., 
complete recovery was rct gbserved until 


of rheumatic fever prior to the onset of her 
knee involvement. The diagnosis in the 2 
cases with recurrent knee effusions was 
"intermittent hydrarthrosis" and in the 
4 cases with continuous effusions was 
“‘chrogic nenspecific synovitis with effu- 
sion.” In all cases, previous treatment bv 
repeated aspirations,compression bandages, 
extérnal fixation and intensive physio- 
therapy, and, in 2 cases, nonspecific protein 
therapy, had failed to alter the clinical 
picture. 

The methods of treatment and the re- 
sults in these cases are given in Table t. 

Svnovial*biopsy, under local anesthesia, 


anteromedial incision, prior to or during 
roentgen therapy in both knees of 2 cases 
(F.C. and W.M.), and in one knee prior 
to treatment in a third case (M.D.), in an 
effort to determine the nature of the sy- 
novial lesions and to ascertain the modus 


e operandi of roentgen therapy in the control 


of the joint effusions. The slight variations 
in the technique of deep roentgen therapy 
were due to the necessity of our employing 
two different machines during the investi- 


e gation. 


Results of Roentgen Therapy in the Human 


* Subjects. 


Clinical. There were no untoward reac- 
tions evident under the fractionated ther- 
apy, even in those receiving two full courses 
‘of roentgen therapy to the knee joint, 
except -in a case (J.B.) where a slight 
erythema was observed after the first 
course had almost been completed (1,296 
roentgens to the inner and 1,296 roentgens 
to thé outer aspects of the knee). The ef- 
fusion in this case failed to respond to this 
series, and the patient did not return for 
further treatment. The 8 knee joints 


l 


on2 month after the completion® of -he 
course of roentgen therapy, suggesting that 
in this instance some ber-efit may have ac- 
crued from cumulative roentgen-ray effect. 
In the right knee of F.C. only a slight re- 
sponse followed one ccurse of roentgen 
treatment, but complete recovery followed 
a biopsy procedure without further roent- 
gea therapy. Although this mightsuggett a 
possible beneficial effect of the arthrot- 
omy per se, the evidence is otherwise in 
the other instances where a biopsy was 
performed. Its use prior to roentgen ther- 
apy was without apparent clinical benefit 
in the left knee of the same patient, in the 


with chronic effusion of one knee, not 
herein reported, who failed to return for 
roentgen therapy. 

In F.C., there has been complete re- 
covery from recurrent effusions in both 


krees that are, at present, asymptomatic, 


and anatomically and functionally normal. 


The same result has been obtained in, 


W.M., whose knees were the site of chronic 
jo nt effusions. In one knee in. M.D. and 
in both knees in F.S., the constant syno- 
vial effusions have disappeared and the 
joints are asymptomatic, although there is 
some residual synovial zhickenirg in each 
instance. In S.G., although the cistressing 
recurrent effusions no longereoceur in the 
le t knee, there is some residua. synovial 
thickening and discomfcrt on weight bear- 
ing. i 

Roentgenographic. There has been no 
evidence, thus far, onerepeated »oentzgeno- 
graphic examinations, o^ change in the os- 
seous and para-osseous structures of the 
treated and control knee joints. The longest 
period of observation has been from Oc- 
tcber 12, 1940 to the present (February, 
1942). E 


Thomas Horwitz and Melvin A. Dillman 


188 


e . s 
* e e? * pI?y uova $9994 Q 'sasinoo = - 4 e . | | 
o 2 0} St9 :z ISMOJ | OM] U33A4]9q [VAl9]U[ 'I əsmoJ SP :z Os1no)) " 
es e 
A[snoougj[nuris po322431 
soou» ujoq Ul Zutuoxoru] safuy yoq jo p[oy yova oj ATYaaM uo 'sjuour a e snoau 
[etaouds 5rjeurojdur&se [enprsow ‘Itó PlPU gee p 1994] A[x92A1q 3214] f1 $1c asop qoro “uru S our) -vj[nuiIG 
“Iq W z ISMON jo uorjvuru9] 193j | 0} Sto :r oslno;) | :uimnurun[e ‘ww 1 pur 1addoo ‘wu S'o 19][y HW pug ° 
sooux Yjoq ul poiveddesip uorsngo [[V —əəuy gov | OS o»ugjsip 793127} UIS ‘Sz ewu fooz “AY :1 ISMON ƏuoN | IP61 ‘Iz ‘PO ʻA v snonunuo)e| peiayejg | $1 | q ‘SA 
asinos 8322A 9 10} ‘play YLI 07 * 
puooas 10; uinjo1 jou piq '?Puroug1Aio $ A[3994 22uo 'sjuoui]va1] Anq {1 SIZ asop uova " e é 
WSs 0} ənp pojo[duroo jou osinoo vuru S our *umurunge “Miu 1 puv 13ddoo wu Sto 
opdurs -'uorsngo jo uornnutnutp ON | PIY q272 0] 9Oz'1 | 1944 EWI OS oouvjstp 19241 UPS 1S2 “RUT 1007 "AN ANAN | TENT ‘eT AMD] | conr 6 snonmnmio;) man | 7$ | WW ‘of 
e 
Play para 
0] SOS ‘1 :z asIno,) "O'S 989.) UI I ISMON S? :c ASANO.) 
Sutuaxorq; [er^ ouÁS [eNpIsas Sp[Py 191no 
WAYS 'IFOI “AON urz asmo) jo uorjeu | 0} SSt'1 pue 10uut 
-Iu119] j*? uorsngo Je Jo a»uravaddvsHT | 0)Zf£t'r:rasino;?) “Y'S ASB) UI I 39$1D0)) SV :I 9$1n0)) | I 9SInO)) aiojag | 1f61 ‘41 ounf ‘IA I snonutquo?) wary | gs I| qu 
play yora $224 Q 'sas1noo 
0]50$'1:79$1n0)) | OM} U232A4]9q [PA19]U[ “I OsInO)) se :z asino) 
S224 Z Joy ‘play YOLI 0] ATYaom c asino.) 
chor “urf urz osino;) Jo uon 32uo ‘AT YIAMIG pIe 51 $1z sop qovo Sutru $ aut] surpoooud 
-BUIULID} 92UIS Á1940291 [eUOT42Un ] pur piy goea | *unurun[e "unu 1 pue ddod "unu S'o 1oj[y VW | pue I asinoy 
[v»ruojeue 3jo[duroo pue uorsnga ON | 0] SOS 1:19s1no;) | OS 2ougjsip 39219] Utxs ‘Sz "vul :o61 “AY :1 ISMOJ SUIMOT[OY | IOI ‘zi "ny | "Xia c snonutjuo.) HT 
* 
prey yora S224 9 'sognoo 
0198f'1:c23S1n0)) | OM] U324]9q [VAU] “I OSInO)) se :z OsIno;) 
e e 
z 9S1n07) $3224 Z Joy ‘PPY YILI 0} A[x2234 22uo 
jo uorjeurumo 193je juour 3uo 10 1F61 "Ap[9oAtq pojeaj] i1 «6r osop LƏ Hupu 1I IUP e 
[Udy 20ui€ 'Ai1940001 [vuorjpun; pur py yora | :umnurun[e ‘ww 1 pur 1oddoo ‘ww Sto 19][y {wo 
[voruo]vuv 2jo[duro? pue uorsngo ON | 0j198f'1:10s1no,) |OF oouv]sip joz1v] Ulxs fQ vu fooz ‘AY :I 9SInO;) | I Os1nO)) aojag | of61 'z1 PO ‘IA I snonutjuo;) wary | IS | WWM 
e. 
$4324 
OI ‘SƏSINOD OM} UIAA [BAIOJUT ^I OS1nO)) UI 
sv s]uaurjra] JO “ON 73 STZ asop yora turni S our 
piy yora | :umurumn[e 'uru 1 pur ddos ‘wu S'o 1oj[g fwd * 
0] So$'1:c ƏSMO | OS IDUVIJSIP 32217] UTYS {Sz ew fooz “AY :c 9sino?) 
* 
nyans d ady pou 
yova 0] A[qo94 IUO A[UO q 'A[qooMtq pojvou[, 
n e ‘Sp[Py 191no 03 sju2urjv231] ATYyVaM t pur JOUUT 0] 
sjuaurje31] Ap39aa € 51 $1c osop yea uru S aur] 
:umuruin[v "uiui 1 pur 1addoo ‘wu S'o 134/4 tur» oS 
33uv]sIp 493127 uns ‘Sz "vul :o02 "AN : Aq paAo[[o,q 
'"sp[3U 197M0 0] sjuouije2a1] Á[wq99^ f puer 1ouul 0j 
(1F61 “AON 22uis) Suruaxorq] [erAo sp[?g 19jno | sju2urjev21] ATyaam t f1 S61 asop qvo KUTU r1 oui sÁvp 9 Sul 
-u4s juziepue ured [enpfosp ‘suotsnya | 04 SSt r pue jouur | *umurumge “ww 1 pur 1addoo ‘wut S'o Jaq fW -]s»[ pu? JM z Alo 
]u3jjuj93ju: WO1} Á1940291 9jo[duio,) | OjZft'r:r123s1no)) | OS adURISIP j331?] UINS fQ “BUI fooz "AX :I ISMOJ auoN | 1f6r ‘Lı ounf 5 -AJ UIU WYeT | zz | d I'S 
1t61 “3q 'Asdotq Sut 
-MO[[0] 19409931 2]9[dui00 : &dv1ou) uoz Sp[9U Q10q 01 SUIWEL} ATYIaM 9 51 SIZ osop qova s&vp t Zutnsv[ a e 
-ju301 SUIMO[[OJ suotsngo juojjrur93ut “uru $ oui) *umurun[e “ww 1 pur 1addoo "uiui S'o pue s&vp o1® 415 
jo A1u949s Ul uornurmurp pered Apu() | play uova oj o6z'r | 193[y FWO OS aouvjsip Jaze} urs !9 “BUT :ooz "AM Jayjy | 1t6r ‘£z "jdos | “ym € -AJ 309337 mu9jug Way 
Advisy} uo8juoo1i 
JO uorurui)] 03 1ouf x é 10 otó1 Sp[2U q10q 03 sjuaurjv231] ATYyaam Z fI 861 asop YILI s&vp t 3unsv[ 
“AON 92UIs '&1340091 [PUOI]oUn] pue “uru 11 93W tumnurtunge "uiu I pue 1oddoo ‘uw So pue sAep or Ala 
[vorurojeue 3jo[duioo pue suoisng2 ON | play yra 02 9g£'r | 1oj[g HWI OS oouvjstp Jase] UTYS 19 “RUT fooz "AN 310j9q | oF6r ‘gt PO | A Lz | -ag "ju9juinoqu 3*1 | tS | g ue at 
d dey L unzat po^[o^ug 
s (suaz1u201) (99uxX jo saovj1ns 13M0 pu? JIUUT :sp[|oy 043) uon uoisng^[ . 
aq o} sinsəy 9 : 0] uonr[2w ut jusurje2ip eae, s jutof 93V | xag | asey 
eso(] [PIO] Adviay J, ua223u90$ UI $10]2?,[ &sdotg Jo aur [, aed amq jo IMN UY 










































































—m i wq_qmq_q@0 0 — oo OO 0 OOOO 


e 
SNVWOH NI LNIOL JANY JHL JO SNOISAT TVIAONAS OIJIOSdSNON NIV.LH3O UOT AdVUAAHL NADLNAOU 


] 212v] 


'e 


VoL. ct, N& 2 
S 

. It is anticipated, although not as yet 

evideng, that early epiphyseal growth arrest 


e may be initiated in the knee regions of the 


thirteen year old subject, even with the 


'eminimal therapeutic doses used. This will 


e 


not be corsidered untoward in this case if 
it occurs, since the dosage has been admin- 
istered equally to both knees, and because 
the child has already equaled the height ot 
her parents. 

Histopathologic. Synovial biopsy was 
performed prior to any treatment in 3 
cases (M.De F.C.—left knee; W.M.—right 


knee). The pathologic features bore no 


constant relation to the clinical features in 
thege 3 cases and for this reason an at- 
tempt to classify the clinicopathologic 
features in our cases has not appeared 
worth while. For example, the clinical fea- 
tures of M.D. and W.M. were similar in 
that there was asymptomatic, continuous 
swelling o7 the knee, with normal labora- 
tory and roentgenographic findings, and 
in each subject recovery followed biopsy 
and roentgen therapy, except for some 
residual synovial thickening in M.Ð. The 
histopathologic features, however, were not 
alike. In both biopsy specimens the 
synovial laver of cells appeared normal, and 
the pathologic changes were confined to 
the subsynovial tissues that were edema- 
tous and very vascular. In M.D. there was 
a very diffuse sprinkling of monocytes, 
lymphocytes, plasma cells and red blood 


. cells throughout the subsynovial connec- 
e „tive tissu, while in W.M. there were 


numerous focal perivascular collections of 
chronic inflammatory cells. This latter 
histopathclogic picture was present also in 
F.C., even though in this case the swelling 
was not constantly present but was regu- 
‘larly intermittent. In F.C. the laboratory 
ande roentgenographic findings were also 
normal, and the recovery following biopsy 
and roentgen therapy was complete. Special 
fat stains in these 3 specimens showed only 
scattefed lipoid deposits. 

In 2 cases, synovial biopsy was per- 
formed afer one full course of roentgen 
therapy (1,290'r to the inner and 1,290 r 
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to the outer sides of the right knee of F.C., 
and 1,505 ¢ to the inner and 1,505 r to the 
outer aspects of tle left Knee of W.M.). In 
both cases there had already been evicerce 
of improvement. The biopsies, however, 
were performed to secure héstopathologic 
material for comparison wich the specimens 
removed from the oppos te knees ef these 
cases prioreto roentgen therapy. The spezi- 
mens removed following roentgen therady 
showed the surface synovial cells to be mor- 


mal. The subsynovial tissues still demcn- ° 


strated numerous perivascular collecticns 
of chronic inflammatory cells, but illus- 
trated three additional features: (1) disap- 
pearance of edema, (2) a dituse fibros:s tid 
(3) thickening of the vessel walls with cb- 
literation of the lumina of the smaler 
vascular channels. There were no areas of 
tissue degeneration or tissue death. In 
W.M. there were many lzrze macrophages, 
filled with phagocytosed blood pigment 
granules, in the perivascular lymphocytic 
collections (Fig. 1 and 2.. 
ROENTGEN THERAPY TO THE NORMAL 
PERIPHERAL JOINTS OF DOGS 


Six dogs, all male hounds about one year 
old and in apparently perfect health, were 


utilized in this study. Tke areas surrour.d- ° 


ing the treated Joints were protec ted curing 


roentgen therapy and the comparable* 


joints of the opposite limbs were used as 
untreated controls. The left knee (stifle) 
and elbow joints were treated in all 5 ani- 
mals, while in dog No. 3 tne right hip was 
also treated and the lef- hip used as the 
untreated control. These dogs were kept 
in cages and the functional stress on their 
limbs was kept to a min mum. 

An effort was made tc study the effezts 
of the following factore which have been 
evaluated in Table 1: 


1. The type of roentgen therapy—super- 
ficial or deep (always fractionated). 

^. The dose of each ro2ntgen treatment, 
and* the total amount of roentgen-ray 
dosage. 

3. The duration of act ve treatmert, -he 
duration of the cumulative period, and zhe 


oo 
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Fic. e. a. Photemicrograph (X110) of synovia of right knee of patient F.C., prior to roentgen therapy- The 
surface ce ls lining the closely packed synovial villi are normal, but the subsynoyizl tissues demons-rate 
considerable edema, many dilated blood vessels and many focal perivascular collections of ch-cnic 
inflammatory cells. 

b. Photomicrograph ( x 110) of synovia of left knee of the same patient, following a course of roer tzen 
therapy (1,290 r to irner and 1,290 r to outer fields). The surface cells show no consilerable change. There 
is less edema of the subsynovial tissues, the vessels are no longer dilated and the lum na of several vessels 
have become cbliterated, while there is only one collection of chronic inflammatory cells m the entire 


| field. ° i 
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Fre. 2. a. Photomicrograph ( X110) of synovia of right knee of patient W.M., prior to roentgen therapy. 
The surface lining cells appear normal. The subsynovial tissues are edematous, very vascular, and centain S 
a diffuse sprinkling apd many focal perivascular collections of chronic inflammatory cells. : 

b. Photomicrograph ( X 110) of synov a of left knee of the same patient, following a course of roentgen 
therapy (1,505 r to inner and 1,505 r to outer fields). The surface cells stain deeply but show no abnormal 
changes. The subsynovial tissues show 2 diffuse fibrosis, the edema has disappeared, the vessels are no 
longer dilated and are less numerous, and, in some instances, show obliteration of their lumina. There are 
scatterec, small perivascular collections ef lymphocytes, and to the left of the section, these contain many 
macrophages that are filled with blood pigment granules. * 

c. Phetomicrograph (X220) of another area of the synovia of the irradiated left kwee of W.M. This il- 
lustrates the marked fibroplasiaein the subsynovial tissues, the thickening of the vessels walls, (~ NE 


narrowing and obliteration of the lum na of some of the vascular channels. 
e 
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number of treatment-series and interval 
cumulative) periocs. e 

e Roentgen therapy was administered only 
to the inner aspect cf the joint, because this 
i „Side was more easily approached *and be- 
cause the small dimensions of the peripheral 
: ' articulations in the dogs did not appear to 
require bilaterzl fields. Dogs No. 4, No. 1, 
No. 5 and No. 3 were killed after variable 
e periods following the completion of roent- 
aen therapy. The treated and control ar- 
ticulations were roentgenographed prior to 
and followggg the full course of therapy, 
and, afdeath, these joints were removed for 
histopathologic study. Dog No. 3 received 
the longest course of treatment (three and 
one-half months), the largest total dose to 
any one joint (8,000 r to the left knee 
joint), the largest combined total dose to 
all of the treated joints (8,000 r to the left 
knee joint, 4,000 r to the left elbow joint 
and 3,000 r «o the right hip joint), and the 
longest cumulative periods. In order to 
evaluate ‘““delared roentgen-ray effect" and 
the effect of time more critically, dogs No. 2 
and No. 6 are being observed for thgee and 
five years, respectively, following their 
courses of roentgen therapy. 


Results of Rcentgen Therapy in the Dogs. 


Clinical. On dog No. 1 showed loss of 
fur and some superficial skin ulceration 
over the left kmee that had been subjected 
to superficial therapy. None of the dogs, 
* including No. 1, evidenced any apparent 
discomfort in the treated joints up to their 
e death. They manifested no limp and no 
apparent pain or tenderness; there was no 
swelling, and the passive and active ranges 
of motion remained unimpaired. This has 
also been true in the 2 living dogs which 
have been observed from the onset of their 
treatment om July 17 and August 4, 1944, 
to the present (February, 1942). 

Roentgenographic. There were no 
changes in the reentgenograms of the 
treated and control joints made prior to 
treatment and just before death. Nor have 
there been*anv changes, thus far, in roent- 
 pgnograms of the joints of the living dogs. 
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Pathologic. Gross examinations and 
histopathologic studies of the treated and 
control joints in dogs No. 4, No. 1, No. 5 
anc No. 3, including the articular cartilage, 
subchondral bone, synovial tissue, joint 
capsule and adjacent muse tissue. re- 
vealed no abnormal changes in any of the 
specimens and no differences between the 
trected and control joints (Fig. 3, 4, 5, 
6 and 7). 


DISCUSSION 


koentgen therapy was utilized, with 
success, to control the effusions in a case of 
intermittent hydrarthrosis of the kne2 by 
May, Huet and Barnaud*® (1937), and by 
Epstein and Edeiken® (i@40). No rectr- 
rence was observed by the former authors 
in their case for ten months, nor by the 
latter authors in their case for twenty-six 
months. Intermittent hyd-arthrosis is char- 
acterized by a periodically recurrmg efu- 
sior in the affected joint, cf several months’ 
duration, with intervals in which the igat 
is symptom free and functionally normal. 
The association of intermittent hydrarthro- 
sis with rheumatoid arthritis has been 
observed by several authors (Krida. In 
the experience of Ghormley and Cameron,” 
instances of "chronic synovitis’ and of 
“in-ermittent hvcrarthrosis" are im rea ity 


manifestations o? chronc infectious ar- 


thritis, for in their cases other jomts ke- 
came affected subsequent to synovectomy. 
Cecil! has seen several cases of chronic 
intermittent hydrops develop typical rheu- 
ma-oid arthritis. Inge?! has also seen cases 
of chronic monarticular villous synovitis 
prove to be the precurscrs of generalized 
rheimatoid arthritis. For this reason no 
effert has been made to classify the joint 
involvement in our cases. 

The use of roentgen*ravs in the treat- 
ment of the arthritides is not being eval- 
uated in this study. Alehough recent, care- 
fully controlled, clinical studies inc:cate 
that this form of treatment is of no value in 
rhe fmatoid arthritis involving the joints of 
the extremities (Smyth, Freyberg and 
Peck?), but is cf value in the relief of 
symptoms in rheumateic arthritis o- tie 
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l 2d i og. No. 3. a, left knee joint (L) treate 3 with 5,000 r (deep therapy; and untreated right knee į Joint 
E: t). 2, left dieu’ joint (L) treated with 4,c ' (deep ther; apy) and untreated right elbew joint (RÌ. c, right 
up Joint (A) treated with 3,00c (deep Es apy) and untreated left hip jcint (L). There are no gross dif. 
ferences in the osseous and para-osseous tissues of the treated and os Ka Joints. e 
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ke Fic. 4. Dog. No. 3. a, photomicrograph ( X110) of*the synovia of treated left knee joint (Fig. 3a) 4, photo- 
fnicrograph ( X 110) o? the synovia of control (untreated) right knee joint (Fig. 34)* The histologic findirgs 


are normal and identical in both specimens. 
spine (Smyth, Freyberg and Lampe”), no 
adequate explanation has been offered for 
the moduseoperand: in these cases. 

Although the joint effusion and its at- 

‘| 


tendant discomfort have been el minated 
in the 8 affected knee jomts in § of cur 6 
cases, there is no reason to suggest that tie 
roeatgen therapy in these cases will also 





Fic. 5. Dog. No. 3. a, Photomicrograph (x110) of the synovia of treated left elbow joint (Fig. 34). 2, pheto- 
micrograph ( X 110) of the synovia of control (untreated) right elbow joint ‘Fig. 34). The histologic findings 
are normal and identical in both specimens. 


serve to favorably affect the progress and matic synovial thickening in the treated 
ultimate course of the underlying disease joints of M.D. and F.S., and «he painful 


processes. Indeed,, the residual asympto- synovial thickening in theeirradiated knee 
e e 
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‘iG. 6. Dog. 


` 
\O. 


` ° q LI 9 6 


Effect of Roentgen Rays on Joint Effusions 197 
e 





- a, left knee joint (L) treated with 4,000 r (deep therapy) and untreated right <nee jcint 


^ 


(R). heleft elbow joint (L) treated with 2,000 r deep -kerapy) and untreated right elbow joint &). 


There 


arc 
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ross differences in the osseous and para-osseous tissues of the treated and control joirts 
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. 
Fic. 7. Dog. No. 4. a, lef knee joint (L) treated with 3,000 r (superficial therapy) and 
/ L 4 à | I P! 


5 untreated right knee 
joint (A). 4, left elbow joint (L) treated with 


3,000 r (deep therapy) and untreated righ- elbow Joint (A). 
There are no gross differences in the osseous and para 


-OSSeous tissues of tae treated a d control joints, 


e à » B 
ologic specimens removed irom 2 cases 


9 
Joint of S.G., indicate the persistence of the 2 
pathologic Joint lesions in these cases. We following roentgen therapy nay, represent 
believe that certain features in the path- some of the responsible factprs in the con- 
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| of the joint effusions by | | 
trol of the joint effusions y S IC : Ht Ui 


A treatment These features are: (1) the dis- 

„appearance of edema, (2) the increase m 
fibrosis and (3) the thickening of the vess?l 
walls and obliteration of the smaller vascu- 

fi. channels in the subsynovial tissues. 

"The great sensitivity of vascular endo- 

* thelium is one of the most important factors 
in radiation therapy. The mode of actien 
of radiation on tumors, for example, is 

* generally believed to be due partly to the 
direct act on on a certain proportion of the 
tumor cells, and partly to the damaging 
effect omm te circulation ( Pohle,?! Warren”). 
While lymphoid. cells, polymorphonuclear 
leukocytes, and epithelial cells are very 
sensitive, connective tissue, muscle, carti- 
lage and bone tolerate large exposures to 
radiation (Desjardins’), except such as 
may be interpreted as interfering with their 
blood supply. Changes in the lymph flew 
probably plv a similar rôle but are difh- 
cult to demonstrate (Ewing). In bone, 
such vascular changes. may cause late hone 
necrosis, appearing months after treatment 
has ceased (Ewing," Wats 
borough?;. The neck of the femur has been 
found to be particularly vulnerable to the 
vascular changes incidental to roentgen 
therapy for pelvic malignancy (Strauss and 

* McGoldrick” and others? ?:&). 

The experiments of Lacassagne and 
Vinzent and Lacassagne'^!!5 demon- 
strated the occurrence of rabbit sarcoma 
in giors of acute inflammation, induced 

' by injeczgg Streptobacillus caviae and 2x- 
‘posed to isradiation by roentgen rays. 
e There have been a number of clinical re- 
ports of sarcoma following roentgen ther- 
apy of human joints, the pathologic lesion 
prior to treatment being definitely tuber- 
culous in some of the cases (Kuttner,” 
M er). Because the malignant changes 
did ‘not becóme manifest in these reported 
cáses for several years, our clinical ma- 
terial, as well as the living dogs No. 2 and 
6, will be observed for three to five years 
followinz treatment. 
The t5tgl dosage rn our human cases iras 
been kept low,,and has been fractionated. 
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doses applied to the more vulnerable jomts , 
of our dogs were withou- immediate and, 
thus far, remote "deleterous effects, it is 
our experience that very heavy roentgen- 
ray dosage will affect nor mak human joar ts 
adversely. Painful and disabling swellarg, 
loss of motion and roen-genographic evi- 
derce of a destructive arthritis have been 
observec in the normal knee joint adjacent 
to a heavilv irradiated benign osseous lesion 
involving the medial femoral condyle a a 
twenty-nine year old female, and the upper 
tibia ip a fifteen year old boy. In a tard 
case, a seventeen year old male wit a 
benign osseous lesion in the lower end of 
the femur that had been heavily irrad ated, 
the adjacent, partially ankylosed Enee 
joint was examined _histopatholog cally 
following its excision for the correctian of 
a flexion deformity.* It was observed -hat 
the synovia had suffered little or no change. 
There was increased vascularity and a dif- 
fuse sprinkling of chronic. inflamirasory 
cells in the subsynovial tissues, with a ten- 


collections. The articular cartilage had suf- 

fered considerable change—in some areas 

being thinned or absen:, in others being 

frayed, or calcified, or covered by grarula-, 
tion tissue (pannus). The subchondral! bone 

was very porotic, with mcreasec marrow. 
fibrosis. Despite all of -hese degenerztive 

manifestations there was no evidence of 

malignant transformaticn. The benigm tu- 

mor tissue in this spec men was well re- 

moved from the articula- tissues and 1t was 

interpreted that these articular charges 

had followed the intensive roentger. -her- 

apy to the juxta-articular tissmes. 

Bisgard and Hunt? znd others? have 
observed retardation cf bone growth in 
young aboratory anima s following i-radia- 
tion of the epiphyseal plates. Barr, Lingley 
and Gall? observed that within a dosage of 
1,000 to 1,335 r (200 kv ) sufficient damage 
occurred to the epiphyseal plate tc cause 


* Bistoagio: oecimens an tthis case were exanime m tihe 
Laboratories of Pathology of the Hospital for Joint Diseases, 
New York City; Director, Dr. Hen-y L. Jaffe. 
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gfowth retardation of about £o per cent in 
laboratory animals, but that within this 
range the effects noted in the articular 
cartilage, synovia, skin “and muszle were 
negligible, and the bone marrow changes 
appreciable byt localized. These experi- 
ments have been extended as a therapeutic 
measure by Spangler”? to secure epiphyseal 
growth &rrest in 3 children and he has con- 
cluded that around 3,000 r, giver in one 
fractionated series, will produce ep physeal 
closure in humans. This author cbserved 
no clinical evidence of soft tissue change or 
damage, and no roentgenographic evjdence 
of alteration in bone trabeculatiom in the 
irradiated areas as late as nine months after 
treatment. These observations lend sup- 
port to our present belief that roentgen 
therapy, in the doses administerec by us, 
is without deleterious effect to human knee 
joints that are the site of nonspecif c syno- 
vial lesions and to the normal joints of the 
extremities of dogs. 


° CONCLUSIONS 

Roentgen therapy has been found bene- 
ficial in the control of the joint effus'on and 
its attendant discomfort in certam non- 
specific synovial lesions involving the knee 

joint in humans. Within the recommended 
doses, no immediate and, as vet, no remote 
deleterious effects have been observed in 
these cases. The effusion was eliminated in 
eight knee joints in five patients, ind no 
change was effected on the synovial effusion 
of the knee joint in the sixth case to lowing 
an incomplete course of roentgen tl erapy. 
Residual asymptomatic synovial thicken- 
ing has persisted in three knee joints of two 
patients andepainful synovial thickeaing in 
the knee joint of one patient. There is, 
therefore, nothing to suggest that roentgen 
therapy has serveď or will serve to affect 
favorably the progress and ultimate course 
of the underlying pathologic processes in 
these cases. 

The more vulnerable articulations of the 
extremities of six normal adult dogs, 
treated with much larger doses thar. have 
been utilized and found effectual n the 
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human subjec:$, have shown no immediate, | 
and, thus far, no remote untoward effects, S 

The effect of such factors as typ@, dose 
and duration of roentgen treatment have ° 
been anglyzed in this preliminary report. 
"Delayed roentgen-ray effect” and the T, 
time factor must be evaluated in the human 
subjegts and in the two living dogs, and * 
these findings will be preserted in a subse- 
quent report. 
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By OSCAR V.*BATSON, M.D., and VIRGINIA E. CARFENTIER, R.N. s 


PHILADELPHIA, 


HILE TAME and thought have been 
spent on the theory of stereoscopic 
roentgenography and upon the development 
of technical apparatus, unfortunatelv little 
attention has been given to the personal 
ocular equipment of the radiologist. The 
e state of the radiologist's own ocular and 
oculomotor apparatus, and the degree of 
his ability to fuse stereoscopic imagts into 
a satisfactory three-dimensional whole are 
commonly unknown quantities. Arguments 
over interpretation of stereoroentgeno- 
grams might disappear if all persoms view- 
ing them had the same development of 
stereoscopic vision. One of us (Batson) has 
been interested for a long time in zhe way 
in which physicians and medical students 
respond to the roentgen stereoscope. Some 
statnchly maintain that the three-dimen- 
sional image can be made to appear as if 
viewed from the posterior or the anterior 
aspect at will. This ability to interchange 
the appearance of the image disappeared 
in three persons after their vision was cor- 
*rected. With such experiences in. mind it 
was thought advisable to investigate the 
“exact state of the stereoscopic vision of our 
trainees in roentgenology in the Graduate 
School of Medicine. The cooperation and 
approval of the Vice Dean for Roentgen- 
ology, Dr. George E. Pfahler, and of the 
then Vice Dean for Ophthalmolozy, the 
late Dr. William T. Shoemaker, were read- 
ily obtained, The first group of student- 
physicians was examined in the academic 
year 1941—1942, in the Orthoptic Clinic of 
the Graduate Hospital, under the d rection 
of the junior author. Examinations were 
carried out again this year (1943) on the 
group at present enrolled. 
It is obvious that a physician with little 
or no depth perception can obtair slight 
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Such a one should be | | 
deficiency, and might possibly limit lis èk- 
amintitions to "flat" roentgenograms. Fur- 
ther, a defective stereoscopic sense might 
be improved by the use of orthoptic exer- 
cises or correction of any existing refractive 
error. 

Three groups or tests were used. First, a 
check was made of the visual “actty and 
muscle balance. The visual acuity of the 
physician was determined doth with ,and 
without his usual optic correction, if any. 
One of these examined was wearing a 
wholly inadequate correction. He realized 
that he should corsult his ophthalmologist, 
but he had no idea that he w as depending 
largely upon one 2ye. 

The group was next tested for the ability 
to fuse the right and left eye images into a 
single whole. All of those tested had this 
ability in fact, al had what is technically 
known as "gross third degree fusion." That ° 
is to say, all could see a pair of stereoscopic 
pictures of a box or a barrel as a three- 
dimensional object. This test is carried out 
with suitable carcs, and a Brewster type 
stereoscope. Since all of our group had two 
functioning eyes, it might be assumed that 
long before enterimg medica! school fusion 
of this degree would have been develofed. | 
Roentgenology is drobably not @ specialty " 
favored by anyone with the handicap of 
only one functioning eye. 

It should be emphasized that all of those 
examined were familiar with the roentgen 4 
stereoscope, and had had some experience 
in its use. All thought that they wert 
to use the stereoscope satisfactorily, 
cfuse they could see a chest "in the round.” 
This ability would be expected since all 
had “gross third degree fusion." Some knew 
that they could not see all of the uo in 








benefit from stereoscopic roentgenograms.  stereoroentgenograms that would Be de- d 
e 
* From the Department of Anatomy, Graduate Sc :00l of Me.licine, and the Orthoptic Clinic, Graduate blespital, University of 
Pennsylvania, Philadelphia, Pennsylvania. & - 
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scribed by others, but did not believe that 
this was due to any deficiency in their per- 
sonal visual equipment. ° 

The third group of tests was, the most 
significant since it determined the amount 
of critical depth perception, known tech- 
nically as stereopsis. This is the faculty 
necessary to perceive depth relationships— 
important in accurate roentgen interpre- 
tation. The degree of stereopsis was deter- 
mined wich suitable image cards, and 
hand stereoscope. In these tests the Ke- 
stone geometric cards were used, and the 
lower the percentage, the poorer the stere- 
opsis. Seventy per cent of stereopsis 1s 
cohsidered the low limit of normal, while 
provision is made for ratings as high as 110 
per cent. Net knowing the minimum per- 
centage required in roentgenologic inter- 
pretation, we decided to accept 70 per cent 
as normal.e 

Binocular vision is the ability to use both 






mental impression. In “third degree fusion" 
this faculty is developed to the extent that 
the slightly dissimilar and separat& images, 
as perceived by the two eyes, can be 
blended into one which has a sense of depth 
or perspective. Fusion is a cerebral func- 
tion and is first manifest about six to eigat 
months a-ter birth. This depth sense is de- 
veloped through use. The more this fusional 
ability is used, the more perfec: will fusion 
become. It is not clear how late in life one 
may increase the fusional ability, hence we 
note the ages of those examinec. 

Imperfect balance of the extraocular 
muscles, that is a tendency of the visual 
axis of each eye to deviate from that of the 
other, will naturally impair fusion aad 
stegfoscopic perception. Also, errors of re- 
ction contribute to diffculty in fusion in 
several was. If one eye is much more ngar- 


sighted cr farsighted than the other, or if 


one eye is nearsighted and the other far- 
sighted, the images on the two retinae will 
be gf diferent sizes and degrees of sharp- 
ness. These images will therefore be difficult 
to fuse. Üncorrec ted astigmatic errors cause 


Cis tortion, and hence dissimilarity of the 


, E 
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The farsigh-ed have 


two retinal images. 


. . s @ 
bhurrec irgages at the near point. he near- 


sighted individual may find that since he 
does not have to use his accommodation 
fully at the near point, the com zergeace- 
accommodation ratio is so disturbed that 
fusion becomes difficult. When the age 1s 
reached that the observer depeftds upon 
bifocal gdasses to supplement a zccom- 
modation, he must be trained to use his 
convergence to the same degre, as for- 
merlv. Proficiency in depth per-zption de- 
creases if this is not done. 

Another cause for a low per-entage of 
s-ereopsis in an otherwise normalindivi dual 
is lack of attention. This indr- dual* will 


have to learn to use this power cf observa- 
t on. 

[n all, 16 physicians were examined. Ten 
had average, or better than avez ge. depth 
perception. The ages of the 10 ranged trom 
twenty-six to thirty-nine year=; the per- 


cent. There was no age a rT At the 
time of examination, no uncce--ec-ec re- 
fractive errors were found in mis normal 
eroup. None needed exercises for muscle 
imbalance. 

The other 6 physicians presented enough 
individually interesting features to war- 
rant a brief summary of each cece. 


Case 1, aged twenty-nine, had ete degree of 
stereopsis. Bv correction of his muscle balance, 
with the practice use of prisms, th- doctor was 
able to bring his stereopsis up to 3 per cent. 
His problem was discussed with am, and he 
was advised to continue the inves gatiom fur- 
ther, when impending military du-» permitted. 
Even 30 per cent stereopsis sho.ll be of an 
advantage. 

Case vill, aged twenty-seven, Fad a stere- 
opsis of 35 per cent. After a two hear per od of 
explanation, and experimentatiom with ~usion 
cards, he brought his perception ap to *8 per 
cent. In other words, he aad norma ocular and 
oculomotor equipment, but had «ver learned 
touse it in the manner required in zhe test. 
He may have no further difficulty 30w that he 
is conscious of the problem. 

Case x, aged thirty-two, is one of zhe most 


interesting. When examined in January, he 
. 


had a stereopsis of 45 per cent. He began the 
daily use of exercise cards, but it was not until 
July that he brought hiswstavennei: up to go 
per cent. He believed that his ability to inter- 
pret IC roentgenograms increased 


the test percentages in terifis of roentgen inter- 
pretatign is ndt known. It may be necessary 
for this physician to continue the use of the 
exercise cards to maintain his improvement. 
Case xr, aged forty, when first examined 
did noé have a proper correction of his refrac- 
tive error. His stereopsis was 25 per cent. After 
refraction his stereopsis still remained at 25 
per cent. Following his second examinattion, he 


Oscar V. Batson and Virginia E. Carper tier 
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ip i 
concurrently. Wnfortunately, the significance of 


used the exercise cards proper for his type of 


muscle imbalance; when again retested ten 
days later his depth perception was 100 percent 
Case xit1, aged thirty, had 10 per cent stere- 


opsis, but following a thirty minute »eriod of 


explanation and experimentation, thi- became 
9O per cent. 

Case xiv, aged thirty-nine, stereopsis 28 per 
cent, was, like the preceding case, able to bring 
thig to 97 per cent after a one-half hour in- 
struction period. 


To summarize, 10 out of a group of 16 
beginners in roentgenology had adequate 
depth perception. Three more with normal 
oculomotor and ocular apparatus 1ad not 


7 


FfbrRUARY, 1944 j / 


come to appreciate the significance of seeing & * 


steréoscopically, at least not to thedegre 


sequired in the test used. A short practice’ 


period increased their test percentage to 
normal range. The remaining 3 did not im: 


prove with a short practice period. One f 


these required ten days, one six months. 
The remaining case, on whom we were un- 
able to complete our studies, had a defect 
in muscle balance which could be partially 
corrected by the practice use of prism exer- 
cises. This man expects to follow through 
at a later date. 

It is a pleasure to acknowledge the inter- 
est and the close cooperation of the entire 
group undergoing these tests. Although the 
correlation between test and roen tgen prac- 
tice is not known, from the diagnostic and 
remedial results obtained with this small 
group, we venture to suggest that all be- 
ginners in radiolcgy have the exact state 
of their stereoscopic vision detetmined. The 
daily use of the roentgen stereoscope is in 
itself good stereos- opic training, yet estab- 
lished roentgenologists might well avail 
themselves of an examinztion of their 
stereoscopic efficiency. This examination 
would be especialy revealing at the age 
period when near vision begins to recede. 
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A classical roentgen demonstration of a 


would be seen anteridrly. The length of e. ape l 
à S Meckel's diverticulum is presented. 
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THE ROENTGEN DEMONSTRATION OF MECKEL’S 
DIVÉRTICULUM* , 


By M. H. 


LTHOUGH numerous and adequate 
descriptions of Meckel's divertictilum 
have appeared in the literature, the illustra- 
tions accompanying these papers usually 
fail to demonstrate the pouch very clearly. 
This case is presented because it repre- 
sents a classical visualization of a Meckel's 
div NET. n Fortunately, the entire di- 
verticulum, its neck anc the ileum proxi- 
maleand distal to the diverticulum, are 
completely visualized, enabling one to 
gauge the size of the pouch, its shape, posi- 
tion, relation to the small bowel, and its 
distance from the ileocecal valve. 

The omphglomesenteric or v ritelline duct 
(the duct of communication between the 
yolk sac and the primitive digestive tube in 
early fetal life) normally disappears within 
a few weeks after birth, but it shape 
persists more or less as a fibrous ord, 
tube or a divert culum. In the latter 1n- 
stance, the diverticulum is due to the per- 
sistent patency of the proximal or mesen- 
teric end of the duct. Anatomically, it is 
found in about 1 to 3 per cent of individuals 
and is usually situated 13 to 3 feet above 
the ileocecal region in the cadaver. It 
springs from the cntimesenteric border, and 
its blind end is usually ‘ree or it may be 
connec ted to the abdominal wall or some 
other portion of the bowel. Usually, the 
diverticulum has the same morphol as 
the ileum, but occasional v aberrant tissue, 
such as gastric mucosa or pancreatic tissue, 
has begn found ir the diverticulum. In the 
bud E peptic ulcers have been 
ind. Roentgencgraphically, the visualiza- 
tion of a Meckel’s diverticulum is a rathér 
infrequent occurrence. 






CASE REFORT 


f 


The%patient, a woman aged sixty, had had 


* From the Division ef Radiology of the Department of Hospitals, City of ew York, Kings County Hospital, Dr. Richard A. 


Rendich, General Director, 
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four previous operations, the first at the age of 
twenty for appendicitis, followed by operations 
for intestinal adhesions, ventral hernia and, 
finally, a hysterectomy. 

Barium enema examination revealed an ileal 
diverticulum 18 inches from the ileocecaf valve. 
It was 2.5 cm. long and 2 cm. at its widest di- 
ameter. t was symmetrical and pear shaped, 
with smcoth borders, connected with the ileum 
by a neck 1.5 cm. long and 1 cm. wide (Fig. 1). 
Roentgemoscopically, its blind end was free 
and not tender. The diverticulum was removed 
and was found to have the same morphology 
as ileum. No aberrant tissue was found. 


Roentgenographically, Meckel's diver- 
ticulum may be visualized by means of the 
oral fractional method or by barium enema. 
An additional roentgen method :s to,ex- 





The Meckel's diverticulum is seen in the 
dé lower quadrant arising from the loop of ileum 
whfch is about 18 inches from the ileocecal valve 
on the mentgenogram. 
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. INI ncm techniques such as those 
by Jarcho, Thoms, Caldwell and Mo- 

lov, Snow, We'tzner, and others have been 
described. Each has given good results, but 
4o one method has been found to be uni- 
versally adopted nor embodies the follow- 
ing prerequisites: 





true pelvis. 
2, Simple positioning of the patient. 
3. A simple ruler for rapid and direct 
‘ mensurations comprehensible to the 
roentgenologist, obstetrician and gen- 
eral practitioner. 
A methcd which fulfills these basic re- 
quirements is described in this paper. 


I. INTERSECTING DIAMETERS OF THE 
PELVIS 
We have divided the true pelvig into 


three levels with intersecting anteropos- 
terior and lateral diameters. These levels 


e include all tae salient bony landmarks of 


athe pelvis ‘Fig. 1, C-D). 


Actual [Inlet (First Level) 


Lateral View. The actual inlet, as em- 
phagized by us, starts from the inner upper 
emargin of the symphysis pubis and extends 
e along the Miopectineal lines through the 
level of the -tansverse diameter of the inlet 
*and is prcjected to the sacrum (Fig. 2). 
The anteroposterior diameter of this strait 


. is the line f-om G on the upper margin of 


o> 


the symphysis pubis to point Z on the 
ne d Accordinglv, on the lateral view, 
e GI, is drawn from the upper inner 
T ameti) through the point E to tht 
| sacrum J. Point E is midway between the 
brim of the pelvis above, and the sciatic 
notchege below; and about one-third the 
distante from / to C. 


a 
* From the Departmegts of Radiology and Gynecology, 
get Ray Society, May 6, 1943. 
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> OA PRACTICAL TECHNIQUE FOR ROENTGEN PEL- . 
* VIMETRY WITH'A NEW POSITIONING* 


By A. E. COLCHER, M.D., and WALTER SUSSMAN, M.D. 


L] 
PHILADELPHIA, PENNSYLVANIA 






I and form the mid-pelvis diameters. 


20 


| 


This we consider as the anteropost2ner 
diameter of the actual inlet. * ü 

Anteropogterior View. The transverse Œ- 
ameter line is drawn at the widest points ef 
tke inlet 4-1". 

In this manner, the arteroposterfor di- e 
ameter G-I intersects the transverse diam=- 


Mid-Pelvis (Second Level) 


Lateral! View. The mid-pelvis antercpos- 
terior diameter is developed from the inar i 
lewer bo-der of the symphysis, P, and pr- 
jected through the mid-point betweer the . 
spines of the ischium, F, te the inner aspect 
of the sacrum, M (Thoms). 
Anteroposterior View. The transverse ele 
ameter is measured between t 1e spines ofthe 
ischium B-B’. 


The above diameters imtersect at Dot 


Outlet (Third Level) 


Lateral View. The anteraposterier diare- * 
ter is a line drawn from the tip of tae 
saccum $ to the mid-tubere] diameter f. ° 
The bituberal points in this view are ob- 
tained by projecting straight lines from tie 
lower border of the obturator foramer to 
the edge of the tuberosities of the ischinm, 
C-C (5now-*). 

Anteroposterior View. The transverse 
diameter of the outlet is obtained by draw- 
ing a line from the lateral margin o^ te 
inlet, projected along the lateral wall cf the 
forepelv s (noted as a dense white line on 
tie roertgenogram) to the lower edge of 
tie tuberosity of the ischiam. With the 
same procedure on both sides, the trams- 
verse diameter C-C' is obtained (Snow). 

Thus, the anteroposterior diameter 2—7 
intersects the transverse diameter C-C’ at 
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New Antero Posterior 








Positioning 
INTERSECTING DIAMETERS 
«&— —— [nlet —__> yA í $ ` 
+e Mid Pelvic ——85 : : | | ^ | 
«1 —— Outlet —— tc, 





Fic. 1. 4 and B, diagrams showing lateral and anteroposterior positions with ruler. C nd D, diera, 
of the three pelvic lavels with intersectiag diameters. . 


Inlet: Actual anteroposterior diameter of inlet line G-/ crosses through inlet transverse diameter 4-4". 
Midpelvis: Anteroposterior diameter P—M crosses transverse diameter B-B’. 


Outlet: Anteroposterior diameter of cutlet 7—5 bisects midpoint of transverse dan eter ling C-C". 


the mid-tuberal point T. promontory, G-/.. It will be noted that " 
True Conjugate. This is measured on the there is no measurable transvefSe diameter 

lateral view from a,point between the upper on this level that would Be of any value, 

inner aspect*of the symphysis to the sacral since it would project into zhe false*pelMis. 


» exposure that would brine < 


9 . 
. i * 
VoL. NO, s 


IT 


e 
. Therefore, the true conjugate is measured 
b . . 
» and considered as a separate entity. 
. © à 


j Fetal Head " 
4, 


The ideal time for roentgen exantination 

is at the beginning of labor or one week 
‘prfor to the. expected date of birth. The 
"fetal head should be in the midline, other- 
wise fetal measurements are not considered 
accurate. We have taken two measure- 
*ments of the fetal skull, the smallest and 
the greatest diameters in both the antero- 
posterior and lateral views. The average is 
recorded 499 


2. POSITIONING 


Laferal View Fig. 34). This is the gener- 
ally used true lateral exposure centered 
over the great trochanter. This results in a 
sagittal cross sectiom through all the an- 
teroposterior diameters of the pelvis. The 
fetal head, if,im the midline, can also be 
measured (Granzow,! Weitzner,’ Thoms’). 
New Positioning for Anteroposterior View 

Anteropostericr View (Fig. 3B). Since the 
lateral view just described has beer? con- 
ceded to be accurate, it now logically follows 
that any positioning in the anteroposterior 


gransverse diameters on the same level 
would result in an ideal setup for direct 
mensuration. 

To meet this requirement, we have 
placed the patient flat on the back with the 
«knees semitlexed and separated. This ele- 


.vgtes the forepelvis and brings the bi- 


tuberal diameter, bi-ischial diameter and 
the transverse diameter of the inlet prac- 
tically on the same level and in the same 
plane as the table and film. Figure 4 shows 
a roentgenogram with diameters in lateral 
aep" ie € shows a roentgenogram with 


dsameters, in anteroposterior view. ^ 


à 3} ROTATING RULER* 

A ruler devised by us (Fig. 1, 4 and B) 
consistlpe of an opaque metal strip with 
true cehtimeter scale perforations is used. 
This ruler ie swiveled on a projecting arm 

€ 


* May P": obtained from Picker X-Ray Corporation. 
0 ‘ 
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Technique for Roentgen Pelwimetry 
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Fic. 2. I 
G—7 is actual anteroposterio- diameter of irlet 
passing through the middle of the transverse di- 
«meter of the inlet as shown əv lead mzrkerse 


ateral roentgenogram cf dried pevis. Lre 


which is also 


The stem is zt- 


atrached to a vertical stem, 
calibrated in centimeters. 


tached to a base parallel t» the perforate 1 


scale. The ruler may be elevated, towered 

See — 
scele is always parallel with the table top atd 
the film. Thus, when rcentgenograph 2d 
with the patient, the ruler will have tae 
same distortion as the diumeters on ta? 
same level. Therefore, the ruler marlcnzs 
on the film become the centimeter sca c. 
These markings can be transferred to a 
sheet of paper, or a special chart to > 
described later, and used for the necessa-~ 
measurements. ° 


Placement of Ruler 


e 

Lateral View (Fig. 14.. The wmuler 
placed at the mid-sacral sp ne paralel v.i-h 
the spine and film. Thus the centimete- 
rule markings are projectec on the alm f»- 
direct mensuration. It is ample and eas» 
to accomplish. 

Anteroposterior View (Fig. 1B). The rul2- 
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is placed at the level of the tuberosities 5? 
the ischium byedirect mAnual palpation o- 
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B. Anfero Posterior Positioninq 


FIG. 3. 
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E. Inlet 
F. Mid Pelvic 
T. Outlet 


Mary Lore 
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A, lateral positioning. Patient on side; knee and thighs semiflexec. Ruler is t level of midsacrm 


spine; the central ray is directed through the great trochanter of the femur any distarce. 5, new antero- 
posterior positioning. Patient flat on back; knees and thighs semiflexed and slightly separated. Ruler is 
placed at level with tuberosities of ischium. Central ray above symphysis at any distance. 


lowering the ruler ro cm. below the superior 
border of the symephysis pubis. The centi- 
meter markings are projected on the film 
and have the same distortion as the trans- 
verse diameters of the pelvis. 

The placement of the ruler to cm. below 
the top of the symphysis pubis is based on 
a study of 13 dried female pelves at the 
Wister Institute, 2 of our own, and living 
subjects. For soft tissues overlying the 

oS 
symphysis, § mm. were added. We have 


also dropped this ruler 8 and 12 cng, below 
the top of the symphysis pubis N the 
of the specimens did not,vary 
mm. to ever’ IO Cm., or ap- 
proximately 3 per cent variation. This in- 
cludes the interspinous diameter which 
lies sometimes as much as 1.5 cq. below 
the level of the inlet and outlet. 

Due to the proximity of theeruler to the 
table in this new position (aeout 4 inches) and 


readings 
fore than 3 


with a 36 or 40 mch target distance, w slight. 
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Variation of the level of the transverse diame- 
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kual dnalysis. 


The Chart (Fig. 6). It will be noted that ° 


the words lateral anc anteropostereor are 
iseen on the right and left margins of the 
ehatt. When the roentzenograms are ready, 
the chart edge marked lateral is placedeon 
the ruler markings of the lateral view and 
the scale is marked of. A similar procedure 
fs carried out with the anteroposterior view. 
The respective newly made rulers on the 
edges of the chart are used to measure the 
actual disffters on the roentgenograms. 


EVALUATION OF DIAMETERS 


Thé intersecting diameters of the actual 

inlet G—/ and 4-4’ are added together. The 

* total of 22 to 24 cm. is considered a normal 

range. The total of the mid-pelvis M-P and 

B-B' should average between 20 and 22 

cm. Then the outlet 5-7 and C-C" are 
» 


Fic. 4. Anteroposterior roentgenogram (as in dia- 
gram of Fig. 1D). A-7, transverse diameter of 
inlet; B-B’, transverse diameter of mid-pelvis at 
the "A of the ischial spines; C-C', transverse 
diameter ofeoutlet at level of tuberosities of 
ischium. Centimeger ruler markings on roent- 

5 genogrgm used for measurements. 


e . 
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Fic. c. Lateral roentgenogram (as n diagraw of Fg. 
IC. Line G- is textbook true conjugate; F, 
anteroposterior diameter of actual inle /-44, 
anteroposterior diameter of mic-pelvis; 7-5. zn- 
tereposterior diameter of outlet. Centimeter zu er 

e markings on roentgenogram used for measure- 
ments. 


added; the normal range should averaze 
be*ween 16 and 18.5 cm. (5now?). 

The textbook true conjugate is evaluated 
on its own measurements as a separate 
dicmeter for obstetrical consideratisa. Tae 
normal range is 11 to 11.5 cm. 

The fetal head measurements zan oe 
evaluated by the general average m both 
the anteroposterior and lateral views. 

Consideration of the different pelvie diam e- 
ters with the various measurements of the 


fetal head, such as the biparietal and 75e stab- 


occipitobregmatic diameters, should also re- 
ceive separate obstetrical evaluatioz. lae 
latter diameters are easily measures when 
the fetal head lies in the Anteroposterior or 
transverse position. The fetal head must 
be in the midline for accuracy, 


SUMMARY 


t. A simple positioning of the patient 
for roentgen pelyimetry hàs deen des-rioec. 
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ANTEROPOSTERIOR VIEW CHART LATERAL VIBW —— id 
2 a ea | Scale, 
— Centimeter Scale e T 
e : ex 
3 Taken From TRUE CONJUGATE G- V Taken “rom 
Film Film 
A om Anteroposterior View - 
5 FETAL HEAD Lateral View 
——— 9 
Average ENG 
6 e ° 
oe & 
Diameters [|TOTAL| NORMAL RANGE OF TOTAL E 
7 * 
Anteroposterior Dan e e 
i ACTUAL INLET 22 - 24 
e Transverse 8 
9 
— 
Anteroposterior 
- M ID-PELVIS OS 20 - 22 = ; 
11 10 — 
ba aad Anteroposterior T-S ` 
OUTLET 16 - 18.5 T 
12 Bituteral c . c' 11 
13 T of Felvi Lumbo-sacral articulation " 
ote ype el 8 12 
1l Position of Fetal Head Separation of Symphysis 
Moulding of Fetal Eead Position of Ceccyx a 1 
15 Ei 
b 
Remarks; M e 
M » 
Fic. 6. Sample chart. Ruler markings at sides taken from roentgenograms used as final ruler for measure 
ments and records of pelvic diamete$s and fetal skull. å 
Onły two exposures are required, an REFERENCES 
anteroposterior and a lateral view, taken at. Granzow, J. Eine einfache Methode zur rönt- 9 


any distance. 

3. The ruler gives direct centimeter 
measurements on each film without need 
of correction tables. 

4. The true conjugate is considered 
a separate entity since it has no transverse 
diameter in the true pelvis on the same 
plane. 

5. The diameters of the pelvis—namely, 
those of the inlet, the mid- pelvis and the 
outlet—zre measured along intersecting 
lines embracing all bony landmarks. 

6. The fetal head, when presenting in 
the midline, can be piéasupadt | in both the 
lateral and anteroposterior views. 

7. Aquick and accurate method for meas- 
uring the subpubic angle by measure of a 
precalculated table (Fig. 7) is included? 


Spruce Street Medical Building 
Philadelphia, Pennsylvania 


genographischen Messung der Conjugata vera. e 


Arch. f. Gynák., 1930, 141, 155-175. 

2. Snow, WiLLiaM. Clinical Roentgenology of 
Pregnancy. Charles C Themas, Springfield, 
Illinois, 1942. " 

3. Snow, W., and Lewis, F. Simple techniqud and 
new instrument for rapid roentgen pelvimetry. e | 
Am. J. ROENTGENOL. & Ear. THERAPY, 


1940; o 
43» 132-137. 

4. THoms, H. Clinical application of roentgen pel- e 
vimetry and study oF results in 1,100 white 
women. Am. f. Obst. & Gynec., 1941, 42, 957— R 
975. . 

5. THoms, HrnsBzmT. The Obstetric Pelvis. Wil- 
liams & ee Co., Baltimore, 1935. " 

6. WEITZNER, S. F. Simple roentgenogr raphic meth- 

e od for EP determ ning*true*confligatee 
diameter of pelvis. Am. J. Obst. & Gynec., 1985, 

30, 126-128. 


DISCUSSION 
Dr. PauL C. Swenson, Philadelphtg. Dr; 


Colcher and Dr. Sussman boit added another 


e. 
relatively simple, easy method of pevimetry i 
to the growing list of variations of one method K 
| ^ : 
® ` 
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Fic. 7. A new method with a precalculatec table for accurately measuring the subpubic angle. Mav be used 
e With other techniques. The height of the subpubic arch is measured on the lateraé ew from the mic- 

tuberal pomt, T, to the lower inner symphysis, P. The base line of the subpubic arch, C-C', is measured 
* on the afteroposterior view. Where these two measurements meet in the table is the subpubic angle in 


degrees. 


or another. | am impressed with its practica- 
bility. ° 

I thik it remains for every office or depart- 

ment of roenegenology to stick to one method 

that has proved peactical in its experience and 

| Jeagn t@ use it well, being always mindful of 


e . 


the dangers that might be erthcommg from 
putt fg too much reliance òn measvremen-s 
alone. Exact measurements cre quite a'l right, 
provided the data obtained are properly evalu- 
ated. A proper clinical apocoach is always 
necessary. s ° 
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"1 would like to say a word about the figure 
given by Dr. Snow and quoted by the authors 
relative to the number of cases of serious arrest 
of labor. Eight to 10 per'cent 1s given as the 
usual figure bj several authors in cases of ar- 
rest due to ceBhalopelvic disproportion. This, 
I think, should be broken down a little in order 
that it be not,misunderstood. For example, at 
the preSeat time, the results at the Sloane Hos- 
pital show cases of serious arrest broken down 
into a ce-arean section rate of 4.4 per cent and 
a 5.0 per cent rate of mid-forceps operation, 
making a total of 9. 4 per cent. Of this 4.4 per 
cent of cesarean section, about 2 per cent is due 
to absolute disproportion which can be recog- 
nized without the use of measurements at all. 
Qne glance at a roentgenogram corroborating 
an already suspected disproportion clinically, 
will tell one that section is indicated. The ther 
2.4 per cent will be border line and require care- 
ful analysis based on the amount of dispropor- 
tion, the type, and the pelvic morphologv. An 
additional 5 per cent of cases include the use of 
mid-forceps. In these cases a disproportion 
exists which, with the help of forceps, will make 
the*tlelivery from below relatively easy. It is 
in this group where a knowledge of the pelvic 
type, as well as the border line disproportion 
is important. The border line disproportion be- 
comes increasingly important as the danger: 
inherent in a bad pelvic type are found to be 
present. Moreover, we must always keep in 
mind the varying extra-osseous factors which 
may compensate for minor disproportion. A 
border line situation is a more important factor 
in a forty year old primipara than in a young 
multiparous patient with no history of dystocia. 

The point I wish to make is that in this total 
of 9.4 per cent of serious arrests, about 7 per 
cent wil. bea problem of careful darela of 
morphology and size, and, it is in this group 
where the roentgen examination can be of real 
value Zu/ it w not going to be a matter of 2 mm. 
one way or the other as regards size of head 
and pelvis. 

If we as roentgefological consultants are to 
keep the clinician interested in the diagnostic 
advantages of roentgenography in obstetrics, 
we will have to combat any tendency to regard 
its use as a rule of thumb procedure and instead 
attempt to emphasize its broader aspects,which 
combines a knowledge of the accurate Helv 
diameters with the other known factors, both 
roentgenologic and clinical. If we do not do 
this, ane procedure we popularize will easily 
lead us ‘nto error and place tHe roentgenologic 
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aid in disrepute. I mention this only to empha- * 
size what Dr. Colcher has already said. 

The authors’ method of getting the BNatess, 
fransverse diameter and the bituberous on the . 
same plane is very ingenious and they are to 
be congratulated cn having worked this out? 
However, recent work has emphasized the qd-, 
vantages of pelvimetry in the erect position, 
both*lateral and anteroposterior. This is par- 
ticularly good for determining whether the 
head dips into the inlet. At least the lateral 
view will probably be desirable and it would 
be of advantage if the method under discussion 
could in some way be applied to this view. 
Otherwise, in meper- eote berated 
to the other roentgenograms cbtained. 

Dr. Colcher has emphasized the fact that the 
real level of the pelvic inlet is below whàt has . 
always been considered the true conjugate. 
This we have recognized for some time and I e 
am glad he has emphasized it. 

Mention was made of the ease of pelvic typ- 
ing when certain measuremerts are av ailable. 
While this is quite true, we, in ow department, 
have found that nothing quxte supplants the . 
ability which the stereoroentgenogram allows 
to study the pelvic image as a composite whole. 

It goes without saying, ever though I had a 
part iħ developing the stereoscopic method, . 
that the added expense which the method en- 
tails makes it rather expensive for the average 
office, unless the volume of work is large enough e 
to warrant its use, and unless the personnel be-¢ 
comes experienced i in the stereoscopic tec ligue 

of measurement. 

Again let me commend the essayists for their 
contribution. The method is apparently prac- * 
tical and I hope to be able to give it a thorough | 
trial. | 

Dr. Harry D. Evans, Philadefphia. I have ° 
been partial to Snow and Lewis’ method, fore 
in my hands I have found it to be accurate and 
not too complicated. Recently, through the 
courtesy of Dr. Colcher, I haze had the oppor- , 
tunity to use his ruler in 6 or 7 cases upon which 
I compared the results with hose of méasure- 
ments by Thoms’ technique and also that of 
Snow and Lewis. I am happy to report that thé 
greatest discrepancy noted between Dr. Col- 
cher’s method anc the other techniques men- 
tioned was never m excess of 3 mm. When we 
consider that errors up to and including 5 mm. 
are universally accepted in this kind or work, 
the results emphasize the accuracy claimed by 


Dr. Colcher. . 
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NLEIDOCRANIAL dvsostosis is acom- development of one or both clavicles 
paratively rare congenital defect of the the really characteristic defect. Ther2‘re, 
bony skeleton, less than a hundred eases Fitchet believed the term “ter dcheary 
having beer reported in the literaturethus | cle docranial dysostosis” should be discon- 
far. It is"à syndrome in which the chief tinuedeand “congenital cleidal dysoszosis" 
characteristic indinz is a complete or par- substituted instead, since the concicmn 
tial absence of one or both clavicles. As so may be either hereditary or non-hereditaz*, 
often happens. when one congenital defect vith or without other anomalies. However, 
o is found in the body, another may also be common.usage will probably continue the 
found. In this condition one of the more cesignation of this condrton by the c der 
constant defects accompanying that of the terminology. 
clavicles is a, variation in the development The clayicular deformity may vary f-om 
of the skull bones. cefects at the acromial end to complete 
Morand, in 1766, first described a case, absence of one or both clavicles. The latter 
which is not considered typical. In 1857, finding is very unusual, however. Most 
Stahmann reported a case of congenital frequently, it is the middie portion cf the 
absence of the left clavicle in a bog aged clavicle that is involvec, and the cefect 
nine years. Barlow in 1883 reported a case may vary from that of a narrowing -o a 
of congenital absence of both clavicles and — thm bony or cartilaginous bar to the pres- 
a malformation of the cranium in a girl aged ence of only a ligamentous structure. 
y two years, probably the first typical case The skull defects may consist of brachy- 








described. In 1897 Marie and Sainton re- 
ported 4 cases and applied the term  “‘he- 
reditary cleidocran:al dvsostosis" to. the 
anomaly syndrome. Fitchet? in 1929 made 


«a complete survey of all reported cases in 


the literature, summarizing each report. He 
_ stated that the chie“ features of this condi- 
* tion, as listed by Abrams from Marie and 
Sainton’s article, are grouped under four 
headings as follows: aplasia, more or less 
marked, of the clavicles; exaggerated de- 
velopment of the transverse diameter of 
the ganium ;delay in the ossification of the 


fontanelles; hereditary transmission. 


There is much vanation in the occurrence 
and degree o? changes under the above 
headings, every case recorded not demon- 
stratigg all these findings. The anomalous 





cephalic changes, prominence of the frontal 
end Parte tal bosses or delay in clostre of 
sutures and fontanelles. In 1907, Hult- 
krantz, making a survey of all cases re- 
ported up until that time. summarize by 
Firchet, described the most characterstic 
skull finding to be the disturbed suture 
formation. These disturbances were ex- 
plained to cause most of the other skull 
deformities. Kelley? described the skal as 
showirg a elobular, distended cranial vault 
with a bulbous fcrehead&He noted tha: the 
face is small in many of these cases, and 
that the suborbital region is depressed and 
sunken. 

Regarding the familial and hereci-ary 
espeets, Marie and Sainton, accordiaz to 
Fitchet, stated that the comdition had never 


* Published wich the permission of the Medical Director of rhe Veterans Administration, who assumes nc responsibility or the 


opinions expressed or th8 conc usions drawn by the authors. 
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I. Approximation of shoulders to 
midline anteriorly. 


been known to run more than two genera- 
* tions, there being a tendency to revert to 
the normal type. However, later investi- 
gators have reported cases to extend 
through three and even four successive 
generations. There are also many cases re- 
ported that give no familial or he-editary 
history. On the basis of this fact, Fitchet 
divided the cases into two types: those with 
a familial and hereditary history ard those 
without. Probably more of the cas2s come 
under the h'ead of those giving no familial 
or herer: 

There have been other changes accom- 
panying zhe clavicular deformity reported 
in the literature. Most of the patients are 
described as being of small stature. Anoma- 
lies of dentition are common, consisting of 
delay in tie appearance of permaner t teeth, 
incomple-eness or irregularity of the second 
set of teeth, a proneness to caries, missing 
teeth or supernumerary teeth. A hich pala- 
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tal arch is also qaite frequent. Defects in lf 
the hones of the hands and feet, incl ding 
shortening of the toes, have also bee o 
ported. . 
The féllowing case 1s being reported as, 
meeting most of tl e requirements for classi- 
fication as cleidocranial dvsostosis, as sèt ° 
dowrt by various authors in the literature. 


REPGRT OF CASE 


T. H., male, aged forty-four, a veteran of * * 
World War 1, was noted by routine physical 
examination and chest roentgenography at the 
Veterans Administration Fadlitvat Biloxi, 
Mississippi, to have a deformity of the clavicles. 
Besides the anomalous findings, chronic bron- 
chitis and a psycaopathic personality *with 
pathological emotionality were evident. There 
was no history or evidence of venereal disease. , 

The patient said that he knew from childhood 
of his clavicular deformitv. It was discovered 


by Army physiciars at the time of physical : 
examination prior to his war ser¥ice. As a con- 
sequence, he was placed on limated duty in the ° 


non-combat section and served from August 30, 
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Fic. 2. Norma position ef shoulders. 
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to January 22. 1919, as a private in a 
8 






Juestioring as to a hereditary or familial 
history of this defee- revealed that he had a 
e brother, two years older than he, who had an 


i r n : xx x 
absence of the left c avicle. | his brother died 





.* .@ a : > à 
in 1925. He recalled no similar defect in any 
* - . - . jx . é 
other member of his family. The remtin ng 
family history and past personal history re- 
vealed nothing remarkable. 
" With respect to the clavicular deformity, it 
was noted ov physical examination that he 
$9 
a 
* 
Fic. 3. Arrows point tc rudimentary clavicles. Evi- 
¢ 


gence of chronic bronchitis is also displayed. 


carried his shou ders forward, like one who jas 
Suffered a Bilateral cavicular fracture. Exami- 
e nations of the clavicies revealed only a smal, 
thin nubbin of bone. extending outward from 
the sternum on either side, each measuring 

» about I cm. in width and 7 cm. in length. These 
pieces of bone were freely movable, and manipu- 
‘lation caused no discomfort. The shoulcers 
wergextremely mobila, much more than norma , 

and could be made to approach the mid ine 
anteriorly until they were only 5$ to 6 cm. apart. 
The entire upper thorax was conical in shape. 
The mugcles of the shoulder girdle appeared 
very 


well developec. He had a large heac, 

globdfar ir form, with prominence in the frontal 

and parietal regions. The face appeared smal, 
mE 


F in comparison with the remainder of the head. 
à 


d è 





FIG. 4. Metopic sutuce line. 


[here was a depression in tac mala: regior on 
both sides. All the teeth were missing. Fe gave 





Fıs. c. Fingers, left hand, showing s-ortening of 
middle and distal phalanges ard foremn body em- 
bedded in proximal phalanx. index finger. 
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Fic. 6. Shows marked shortening of middle and 
distal phalanges of all toes. 


a history of having had very poor teeth for 
years before they were extracted in 1930. He 
said that at the time of total extraction four 
“supernumerary teeth were discovered in the 
upper jaw and were removed. He had a high, 
markedly large palate. It was further noted 
that the fingers of both hands appeared short 
and stubby and that the feet were small and 
the toes short. He said he wore size 41 shoes. 
His height was 67 inches and his weight 141 
pounds. His whole stature appeared somewhat 
slight. a 

Roentgen examination of the chest revealed a 
congenital deformity of the clavicle bilaterally. 
All that could be s@en of the clavicles was a 
small bony nubbin extending outward from 
either side of the stegnum in what would nor- 
mally have been the position of the clavicles. 
These bony shadows measured approximately 
7 cm. long and 1 cm. wide. The structure of 
the bone appeared normal. The remainder of 
the clavicles was entirely absent. The lung fields 
displayed evidence of a chronic bronchitis. 
Roentgenograms of «he skull showed à some- 

. 
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what globular shape of the cranial vault gd : f. 
persistent frontal or metopic suture. Thg 
portion appeared small in relation to th 
mainder of the skull. The roentgenograms of 
the hand? displayed a shortening of the middle, J 
and distal phalanges bilaterally and evidence 
of a foreign body w thin the proximal phalafix 
of the fingers of the eft hand. Roentgen exami- * 
nation of the feet d splayed a narked diminu- 
tion in size of the dstal and m ddle phalanges, 
especially the distal ones of the first toes, which e e 
appeared to be only about one-half normal size. 

A roentgenogram taken of the right mandible 
following complaint of a small, tender swelling 
along the lower bo-der of this bone revealed 
the presence of a sepernumerery tooth in the 
anterior molar region. The tooth appeared to 
be embedded withir a dentigerous cyst, and it 
was noted that the -oot of this tooth appeared 
tc protrude slightly below tane lower border of 
tke mandible. 

The patient also complained that it was dif- e 
ficult for him to sleep on his side. Me stated that 
the upper shoulder would fail torWard and im- 










LI . e 

pede his breathing. de was uncble to lie on his 
back comfortably because his bronchial con- 
dition would cause aim to cough. He therefore 
wore a epecial type -lavicular Frace which held 
his shoulders back and afforded him more * 
comfort. 

* 

e 


Fic. 7. Right mandle, showinz — — 
tooth embedded in lentigerous zySt with its root 
protruding below the lower margin of the pone." 
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outstanding cavicular deformity, ac- 
ied by a defirite familial history* and 
resence of dental defects, skull defects and 
deformity of the hands and feet, seems def- 
witely to warrant a diagnosis of so-callfd cleido- 


cranial dysostosis. 
e o 






* The authors are indeb-ed to Mr. S. C. Hemmings 


for the reproductions in this report. 
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| REGRESSION OF BONE METASTASES FROM BRE (f. 
CANCER AFTER OVARIAN STERILIZATION* / 


By MAX RITVO, M.D., and OSCAR S PETERSON, JR., M.D. 


BOSTON, kaea 


e 
erally seem to show little or no response selected cases. The chief among these can 
after radiation treatment directed to the be summarized briefly as follows: (1) there 

e ovaries, a though occasionally very striking is usually prompt and efective relief of 

* benefits in cases of these types are recorded pain; this may be of considerable duration 
in the literature.^?* However, the most and frequently ‘essens or temporarily — ' 
satisfactory results seem to occur in pa- obviates the need for morphia and other 
tients with osseous metastases and several habit forming narcotics; in seme instances, 

* instances in which very definite and roentgen therapy abolishes pain sehen 
marked improvement of metastatic lesions sedatives have failed to give relief; (2) the 

" had taken place have come to our attention. lesions in the bones regress partially and in 
The purpose of this communication is to some instances entirely reossify to disap- 
stres™ again the value of this form of  pearcompletelv; (2) fractures with their re- 
therapy aad to record a series of cases from sultant deformities and prolenged disabili- 

: the Pondville Hospital which have bene- ties may be prevented; (2) there is great 

* 


N EXTENSIVE literature has accu- 
melated in recent years stressing the 
importance of ovarian sterilizagon in the 
treatmen- of metastatic lesions from cancer 
of the Lreast.951,.144532,7 Local recur- 
rences and deep, visceral metastases gen- 


fited from roentgen ovarian sterilization. 
The rationale of the method is well es- 
tablished and the opinion of many authors 
*is that, in properly selected cases, there is 
definite value in this mode of therapy.* ” 
*[he absence or withdrawal of the ovarian 
hormone is apparently the important factor 
in produc ng the favorable results.!9.19.15.20 
In manv instances, roentgen treatment 
directed -o the pelvis with consequent 
sterilization has resulted in partial or com- 
plete recalcification of metastatic bone foci 
far removed from the area exposed to ir- 
radiation with no therapy directed to the 
local lesions. The question as to whether 
this form of treatment results in ap- 
preciable prolongation of life is still in 
doubt and cannot at present be definitely 
answered in the affirmative as the evidence 
is extremely difficult to evaluate and the 
conclusiors of different authors are net in 
agreemenr.?5 [t is our belief that there 


has been unquestionable prolongation Of 


life if some instances, wh le in other cases 
there has apparently been mo appreciable 
improvement in this respect. 

There are, however, certain definite bene- 
fits which may be expected in properly 


Improvement in the patient’s general con- 


dition with increased appetite and gain in 
weight; (5) there is markec prolongation of 
the patient's useftlness, maay being able 
to continue their regular occupations for 
considerable periods with consequent bene- 
fit not only to the individual but to the 
family and the ccmmuni-v: (6) there, is 
striking bettermen- of the datient’s mental 
status with helpfulness ard opgimism re- 
placing the feeling of hopelessness and de- 
spair which so com monly occars. 

The technique cf roentger sterilization 
varies in its details in various clinics, but 
in general follows fairly wel established 


rules. The object is to produce the desired, 


result without injury to the skin and with 
. . X ° e. $9 

a? little disturbanc? of the patient through 

roentgen sickness as possible. In our clinic, 

the total dosage is usually 2,coo to 3,600 r, 

varying with the sze of the patieat. Two 

to four fields, each measuring about X by 


* 
* From the Fondville Hospital (Massachusetts — of Public Health), W: alpole, Mass, ?resented at gh F ‘orty- -third Annyal 
Meeting, American abi ida ay Society, Calnage, Ill., Sept. 15-18, 1942. ‘ . 
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° 
are used over the lower portioms 
bdomen anc lower back, the rays 
g directed into the pelvis. The filtration 
is 0.5 mm. of copper and 1.0 mm. of alum1i- 
num, giving a half-value laver of 1. mm. of 
copper. Two hundred kilovolts is the usual 
voltage and tae target-skin distance is «c 
cm. One field is exposed daily in rotaticn 
and the customary single dose is 200 r, al- 
e though it may safely be increased to 250 or 
300 r. With the larger dosages, a permanent 
sterilization usually results and in most 
instances is followed by hot flashes ard 
other symptoms which may accompany the 
menopause. In earlier cases, total doses of 
only %,200 to 1,800 r were administered 
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e. e 
tases, it has not preventéd new metasta-ic 
lesions from appearing. In 3 of oar cases, 
discussed m greawer detail bglow, metas- 
tases in the bones have disa%peared after 
roentgen irradiation of the pelvis onlv ata 
subsequent date to have new areas of ce- 
s-ruction reappear in different portions of 
the skeletal svstem. 

It is oureusual procedure to observe all 
patients with cancer of the breast carefu ly 
at frequent intervals after operation or 
radiation therapy. Roentgen search for 
metastatic foci is carried out routmely -wo 
or thre times annually. This usually com- 
prises roentgenograms of the chest, skull, 
spine, pelvis and upper femurs. koentz*fi 


e 
r 
* 
8 
* 
e 





e smaller amounts of radiation the periods 
may return after an nterval of six to eight- 
een months, which 1s undesirable and mz y 
necessitate agother course of treatment. 
With our present therapy, there is little or 
no general reaction to the treatment ard 
no permanent skin damage results. O-z- 
casionally there is nausea, malaise, loss of 
appetite or ciarrhea, in which inetance 
treatment mav have to be suspended for a 
few days. Forcing fluids, giving large 

e amounts of fruit juices and the administra- 

etion of vitamin B complex usually contr?! 
the untoward effects. 

Some authors have favored routire 
ovarian sterilization of all patients with 
caneer of the breast in the premenopausal 

eage periods.!^!* It ts our belief that in tke 

» light of present day knowledge, this is net 
advisable. Ahlbom, in a very detailed 
^ - o. B 
study, showed that no definite benefi-s 
either as regards prolongation of life or the 
lessening of the incidence of metastatc 
lesions occur after ovarian sterilization. 
Moreover, patients suffering from cancer 
of the breast, particularly those who have 
been operdted upon, should not have the 
added burden of a premature menopause un- 
less it is reasonably certain that defini-e 
benefit isto be expected from the procedure. 
It is pur experience that while ovarizn 
"dle peli as been followed by regressicn 

* Or. total disappearance of osseous metas- 

p. 


made if there is pain, swelling or other 
c irical indication. At the first evidence of 
the development of bone metastases, roer t- 
gen sterilization should be performed. 
Roentgen therapy directed to the nvolzsd 
areas may be administered simultaneovslv 
in an attempt to speed the regression of tae 
lesions, although in some instaaces tie 
metastases regress or disappear without 
such local therapy. The general consensus 
is that about one-third or more of the czses 
treated may be expected to benefit frcm 
this form of treatment. We have not zt- 
tempted to present statistics on cur czses 
as, in many patients, the disease was so far 
advanced at the time treatment vas insti- 
tuted that death ensued too soon © per it 
o^ proper evaluation. In numerous m- 
stances, however, the benefits after ste-di- 
zation were so striking that, though only an 
occasional case responded tavorably, tne 
treatment would nevertheless be very mach 
worth while. There are no contraind ca- 
tons to ovarian sterilization and it may be 
used whenever there is ary reasonable hope 
of benefit. Since pregnancy 1s con-ra- 
indicated in patients with metastatic e- 
sions, this is an additional benefit ir ciGem-al 
to sterilization. Patients who are markecly 
cachetic should receive smaller daily doses 
and have tne treatments distributed over a 
longer period than those in good physical 
condition, 





ported feeling entirely well and that there had 
been a gain of 18 pounds in weight since the last 
roentgen treatments? " 

Roentgen studies carried out February, 1940, 


| J 


with an area of destruction measuring aNout 2 

cm. in diameter in the parieta! region on the 
left side (Fig. 1.7). i 

In October, 1933, 

° » 


I" è 1 
sterilization by the roegt-"- 
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CASE REPORTS showed filling in of the disseminated osteg * i 
Case 1. M. E. G., female, white, aged thirty- —meta$tases. The patient looked well 
five. In Apr 937, she noted slight retraction ported she had no complaints. In August, 1999 
of the left nipple and three months later felt a she stated that she had beer symptom free : 
lump in the breast. She first sought medical until a vety short while previously, although re-e 
attention in October, 1937, at which time the cently she had noticed increasing apathy, 
tumor had increased considerably in size. On weakness and weigh: loss. On physical examint. ° 
Octobere2 2, 1937, left radical mastectomy was tion, ethere was evidence of marked cachexia ° 
performed. Pathologic report was carcinoma and the picture was consistent with advanced 
simplex with metastases in four of seven nodes. generalized carcinomatosis. There was no local ' 
The following month roentgen therapy was ad- recurrence. The patient died on August r9, * e 
. 
e 
. 
e 
e 
e 
* 
Fic. 1. Case 11. Æ, roentgenogram of the skull, July 1, 1933, showing large, rounded area cf radiance in the , 
e parietal region. Metastatic carcinoma. B, June 23, 1937, almost four years ater. The metastatic focus in 
the parietal region seen in 4 is now evidenced by an area of slightly mottled density, heving disappeared 0 
e almost completely. 
ministered, 1,500 r to the left supraclavicular 1941, in uremia. Permission “or postmortem 
area, the eft axilla anteriorly, the posterior as- was not obtained. r ` 
pect of the left axilla, and the left chest an- z 
teriorly. Case rr. M. B., female, white, aged thirty- ` : , 
In November, 1938, there was no evidence of | seven, married. In February, 1532, the patienf 
local recurrence. A mass was palpable in the felt tenderness in the right breast and a lump e 
right breast. The patient complained of back- about the size of a walnut. In May, 1933, she 
ache, and roentgen studies revealed extensive showed advanced malignant disease involving " 
metastatic disease in the ribs, spine, pelvic the right breast wrth large masses of meta- œ 
bones and upper femurs. Roentgen therapy was static lymph nodes n the right axilla. She was 
administered, 1,200*r to the pelvis anteriorly, treated with radium at that time, receiving 
goo r to the right side of the pelvis posteriorly | 6,720 milligram-hours, with sixteen needles of 
and a similar amountgo the left side posteriorly. 2 to 3 mg. each, cistributed throtighout the 
In January, 1939, she stated that she had had breast and an additional dose of 3,360 mg-hr. 
prompt relief of pain and was entirely symptom inserted directly into the maim mass in the 
free; her last menstrual period had bean on breast. Roentgen studies on Jaly 1,419533, re- 
December 12, 1938. In August, 1939, she re- vealed metastatic cancer irvclving the skull " 
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‘PoenNgethod was performed, the dosage being was no tenderness or weigkt loss. Roen-gen 






600 r Mo ai anterior and 600 r to a posterior 
øC fielc, 
and o.5 mm. copper filtration; 1,200 r was also 
¢elivered -o the right chest anteriorly. The 
patient wes observed at intervals thereafter 
eand the primary disease apparently remained 
e under control. The lesion in the skull, descgibed 
above, filled in completely and roentgen studizs 
on March = 2, 1936, and again on June 2 23. Io), 
eshowed no evidence of recurrence in the skull 











Fic. 


2. Case iii 
a large roinded area cf destruction in the paravertebral pertion of the rib. P, same patient nearly two years 
later on June 29, 1942. The lesion in the sixth left rib has reossified almost completely. 

] )42 


A, July 


(Fig. 1B). In August, 1936, she began to have 
left fronta headaches and failing vision in tie 
left eve. Roentgen therapy to the head, left 
frontal area, was administered in July, 1977, 

., 1,200 r be ng given with 200 kv. and 0.5 mm. 
copper filtrarion. The patient died on Febru- 
ary 10, 1939, approximately seven years after 
@her Bret observation cf the mass in the breast, 
of disseminated metastatic cancer. 


Case nL L. A. R. aged thirty-nine, married. 
The patier t noticed a lump in the right breast 
uU 1935 and visited her physician but was not 
referred for surgery till June, 1936, at which 
time à rad cal mastectomy was performed. T e 
pathologic report was adenocarcinoma wich 
axillary metastases. One year later, there was 
no evidence of local recurrence. A node was 
palpable +1 the left axilla. The patient com- 
plainegl of pain between the scapulae. Roentgen 
ot of tRe chest, skull, spine and pelvis 

* revealed no evidefice of metastases. In March, 
|. t9 8, she still complained of back pain; there 


each 10 by 15 cm., with 200 kv. 


studies again were negative. 

The patient was sgen ae nigga about t1ree 
times annually and in July, O, metastatic 
disease was demonstrated in us re left ilum, 
skull and lungs (Fig. 24). Ir October, 1540, 
roentgen sterilization was periommed, the dosage 
consisting of 400 r each to rigF t amd lett anterior 
pelvic fields and 600 r each te the right and left 
pos-erior pePvis. The factors used were 200 kv., 
mm. copper filtration aad 10 by :5 cm. 


0.5 





& 
3, 1940. There is a metastatic lesicn in the posterior aspect of the sixth left rib with 


fields. Three months later, the patient was en- 
trely symptom free except for frequent hot 
flashes. The metastatic area in the pelvis had 
filled in; the lesion in the skull was defin tely 
smaller, and the destructive 2rocess in the ribs 
was less marked than previously. In Febrvary, 
Ig41, the patient received 1,600 r over the 
r ght chest. When seen a few months later. she 
was symptom free. In April, 1942, the meta- 
static areas in the skull, ribs end ul via had dis- 
appeared almost completely and the patient 


looked and felt well (Fig. 2A). 


Case tv. R. L. V., female, white, aged fcrty- 
one, married. In 1928, she frst noted the ap- 
pearance of a small lump fn the left breast and 
tre following year a left radical mastectomy was 
performed. No report of the microscopic ånd- 
Ings could be obtained. There was wound se psis 
anc abscess formation after this operatior. In 
1931, she was operated on for recurrent tumor, 
the pathologic report of which was as fo lows: 
"a mass of glands measuring ~ by*#2 cm. showing 


a 5 à e . 
Max Ritvo and Oscar S. Peterson, is FEBRUARY, 1944 





FiG. 3. Case v. 4, April 15, 1936. There afe advanced osteolytic changes involving the lumbosacral region, 


the bones of the pelvis and the upper femurs. B, September 9, 1936. There has been extensive proliferation 
a Of new bone with marked regression of the metastatic lesions. * 
e 


metastatic carcinoma," suggesting that the 
previous operation had been incomplete. Three 
years later, a mass about 3 cm. in diameter re- 
curred ir the mid-portion of the operative scar 
and this was removed with the high frequency 
knife. The wound was not close 

heal. Seven months later, a large ulcerative 
tunagr about the size of an egg was removed in 
the region of the previous excision. The patho- 
logic report was "rapidly growing adenocar- 
cinoma." 

The patient entered Pondville Hospital ine 
September, 1935, with recurrent carcinoma in- 
volving the left chest wall in the region of the 
operative wound and left axilla. A biopsy was 
performed, the report being returned as carci- 
noma simplex. Roentgen studies revealed early 
metastatic disease with extensive destruction 
of the body of the left scapula, the upper third 
of the shaft of the left humerus, and the ribs. 
The patient was given roentgen therapy, 1,200 
r being administered to the front and back of 
the left chest. Sterilization was performed in 
October, 1935, 600 r being delivered to the an- 
terior pe 'visand a similar amount to the pelvis 
posteriorly. The kilovoltage was 200, with fil- 
tration cf 0.5 mm. of copper and 1 mm. of 
aluminum over a field 15 by 15 cm. In Novem- 
ber, 1935, a total dose of 9oo r was delivered to 
the left chest anteriorly. The patient was seen 
a month later and félt well. There were no pal- 
pable masses. The skin in the left axilla showed 
extensive erosion. : 

In July, 1936, she returned for observation. A 
firm mass was palpable in the right breast and 
there were numerous enlarged lymph nodes in 


the right axilla. The metastatic lesions in the 
ô e 


bones, above described, showed practically 
complete regression. with extensive new bone * 
formation in the humerus, scapula, and ribs on 
the left, these areas now appearing practically 
normal on the rcentgenogrzm. The patient 


€ 


ensued on September 27, 1935. Permission for 


autopsy was not obtained. 


Case v. M. L. B., female, aged forty-three, 
married, no pregnancies. Her menstrual history * 
had been essentially normal, although the peri- 
ods had been slightly irregular and the flow had 
cecreased slightly curing the past year. In Oc- @ 
tober, 1933, she first discovered a lump in the 
right breast and three days ater the breast was 
removed. Six roentgen treatments were given 
postoperatively and a few months later three 
more roentgen treatments were administered. © 
T wo years later, she began suttering from pain, 
in the back which became progressively more 
severe. In April, 1936, she eatered Pondville 
Hospital. There was no loczl recurrence on the 
right, but a neoplasm was p-esent in the left 
breast. Roentgen studies revealed extensive . 
skeletal metastases with mu tiple destructive le- © 
sions in the skull, spine, ribs, pelvis and femurs 
(Fig. 34). Sterilization was performed. The 
dose given was goo r to an améerioy angl pos- 
ferior pelvic field with 200 kv. and O.6 mm. 
copper filtration. In June, 1936, she was quite 
comfortable and was able ro sit up. Roentgen 
studies on September 9, 1936, revealed marked 
improvement of the bone lesions with extensive 
filling in and much new bone formatioN (Fig. 
3B). The changes were particularly striking in 
the skull, the areas of destruction being veye 
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i A decreased both in number and ez- 


tent. Nhrough 1937 and early 1938 she felt em- 


cely well and was able to be up and about. In 


July, 1938, the patient stated she was losir g* 
weight rapidly but continued very agtive. In 
September, 1938, the patient committed sul- 


cide. 


Case vi. R. P., female, aged forty-four, 
married, two children iving and well. In 1935, 
she had a right radica. mastectomy for cancer 


*of the breast. When seen in July, 1940, ske 


showed two recurrent nodules in the scar ard 
stated that these lumos had been present for 
several months and had been gradually increas- 
ing in size. Roentgen therapy was admins- 
tered with 200 kv. amd 0.5 mm. of copper fil- 
tratiof; 3,coc r was delivered over each noduk. 
Roentgen studies of the chest, skull, pelvis ard 
spine revealed no evidence of metastases. 
Three months later she returned complaining 
ot backache. Roentgen examination showed 
metastatic involvement in the neck of the left 
femur and thè inferior portion of the rigat 
i um slightly above the acetabulum. Roentgen 
sterilization was performed, 1,200 r being al- 
ministered to each of four pelvic fields, two 
anterior and two posterior. Also, 1,600 r was 
delivered to the lumbar area, the left ch&t pcs- 
teriorly and the anterior surface of the rigat 
shoulder. 

When seen in April, 1941, she was entirely 
free of pain and felt well. In November, 1941, 
she had a productive cough. Roentgen studies 
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e. 
showed the metastatic lesiors in the benes fi led 
in. She died in January, 1942. No autopsy was 
obtained. ° : 
/ 

Case vir. R. M., female, aged for-y-seven, 
single. Menstrual history uneventful. In Juse, 
1931, she noted a mass about as large as a 
che-rv in the upper portion ef the lert breast, 
but did not consult a physician till February, 
1933. In Juge, 1933, she was admitted to the 
Pondville Hospital with massive involvement of 
the left breast by scirrhous carcinoma. There 

ras ulceration of the medial aspect of the 
b-east with multiple skin nodu es extending ın 
eve-y direction from the area of ulceration. No 
masses were present in the ax lla and there was 
no edema of the arm. There was fullness in the 
left supraclavicular fossa. The right b-east ad 
axilla were normal. Roentger studies revealed 
extensive osteolytic metastases in the skull, 
the pelvis, and the upper ends of the femurs 
(Fig. 4.4), the vertebrae and the shoulder sr- 
des. There were extensive, bilateral oal- 
momary metastases. Roentgen treatment with 
200 kv. and o.5 mm. copper filtratior was ad- 
miristered; 1,200 r to the lett breast, 8Soge- to 
the pelvis posteriorly and 6ooc r to the anter or 
pelvis. During the next two months she 
mamed in bed and appeared to improve slcwly 
eita gain in weigh- and strength. She suffered 
mili attacks of dizziness with nawsea and 
vomiting, considered to be due to tke cramial 
metastases. In February, 1634, roertgen ex- 
amnation revealed marked regressicn of the 


-e- 





FIG. 4. Case vir. A, June 8, 1933. Advanced metastatic carcinoma with multiple areas cf destruc-ion ir zhe 
bones of the pelvis and upper femurs. B, December €, 934. There has been extensive recalcrficacicn of 
the Asteolytec lesions, many of which have disappeared completely. The right ischium and ilium shew a 
peturn to practically normal contour and bone structure 
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Mic. 5. Case vi. 4, February 16, 1933. Several very small foci of metastatic carcinoma are demonstrable 
in the frontal and parietal regions. B, July 20, 1934. There are multiple metastatic lesions scattered 

y ) 4 "s è e . 
throughout the skull. C, December 28, 1934. The are&s of increased radiance in the skull haye decreased 


markedly in numberfand size. D, February 19, 193. 


3}. Advanced metastatic carcinoma involving the right 


lung, the left base, the mediastinum and the hilar glands. Æ, December 28, 1934. There is now no definite 


evidence of pulmonary metastases. 
e 


bone lesions with extensive regeneration of new 
bone. Follow-up studies six months 
showed further improvement of the bone le- 
sions. In December, 1934, the bone metastases 


1 


later 


D 
were still well filled in (Fig 48). Her < par * 
physical condition had improvede furthe* and 


she had gained 8 pounds. œ " s 
In March, 1935, roentgen studies shoWed ics 1 


r slight cough. 


Pain hed 


> a of the bone metastases, 


i especially in the chest and thighs, ar d 


he oak contend to a wheel chair. Radiation 
therapy was administered to the left breasts 
the right shoulder posteriorly and the lumbo- 
Sacral region. The pan increased and in Au- 
egust, 1935, she suffered a spontaneous frac- 
"ture of the left femur. The patient died on 
' September 21, 1935. Postmortem studie* me- 
vealed extens:ve metastatic disease in the left 
axilla, chest, liver, adrenals, spleen, ovary and 
the skeleton. 


Case viri. H. S. A, female, aged forty-six, 
married. Her menstrual history was uneventfa 
and she was still menstruating when first seen 
at the Pondville Hospital. In March, 1932, sae 
had a*left radical mastectomy because of a 
slowly growing mass which she stated had first 
been noticed four years previously. In Janu- 
ary, 1933, there was a rapidly growing nodvle 
overlying the upper sternum, and the following 
month she entered the Pondville Hospital. 
Roentgen st ules revealed bilateral pulmonary 
metastases (Fig. 5D); there were several small 
areas of increased radiance in the skull (F g. 
çA). Roentgen treatment was given, r,6oc F 
being delivered through a field 15 by 15 cm. 
over the lesion on the anterior chest wall. The 
mass disappeared completely within the’ sı c- 
ceeding few months, but the pulmonary me- 
tastases increased and in June, 1933, 12,coo r 
was delivered over a field 20 by 20 cm. on the 
lower thorax posteriorly. 

In December, 1933, the patient complained 
of severe pain in the lower back and had a 
Roentgenograms revealed «x- 
tensive destruction due to metastatic cancer in 


** the bones of the pely:s and the upper femurs. 


She received 800 r over the lower back wrth 
eprompt relief. About six months later, there 

was a recurrence of severe pain in the back aad 
legs. Two small, movable nodules were present 
in the left axilla. Roentgen studies demcn- 
strated multiple punched-out, osteolytic met- 
gstatic lesions in the skull (Fig. 5B), and a 
slight increase in the destructive processes 
previousl¥ noted in the pelvis and femurs. I* 
July, 1934, roentgen therapy was adminas- 
tered as follows: 800 r to the pelvis and lumtar 
spine and 1,200 r to the left pectoral regien. 
There was considerable relief of pain followmg 
the treatments. When seen three month: 
later4she stated that she had had no menstrual 


. peti’ and was havmg menopausal symptons. 


y thefe had been a -ecurrence of pain in the 


e. 
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back, a single dose of 400 rewas deliverec over 
the pelvis posteriorly. 

In December, 1634, she was entirely 
pain. Roentgen studies revea ef ma-ked -e- 
g-ession of the bone lesions, the skull particu- 
lerly showing great improvement (Fig. 56). 
The lungs also appeared free of metastatic 
disease (Fig. ££). She was observed at frequent 
intervals and her condition remaine@ sats- 
factory with some weakness ard diseamftort in 
the lumbar region, but no pain. In 1635, a 
report was received from anotker hospital that 
she was suffering from cancer o- the recttn, or 
which a colostomy was performed. Death ec- 
carred gn June 11, 1938, and the autopsy -e- 
port was "cancer of the rectum, canc?r of the 
peritoneum, intestinal abstraction, generalized 
peritonitis, bilateral cysto- ureteral pye onepFH- 

» 


tIs. 
SUMMARY AND CONCLUSIONS 


Osseous metastases from cancer cf the 
Lreast may regress or disappear corapletely 
after ovarian sterilization. 

The absence or withdrawal of the ovarmn 
hormone is the important factor in praduc- 
ing the results. 

[n addition to the beneficial effects œb- 
served in the bone lesions, -here mav aso 
cccur marked relief of pain, general im- 
provement in the physical and mental 
status, and the prolongation of the patient’s 
period of usefulness. 

The regression of the osseous metastases 
prevents pathologic fractures wich their 
resultant deformity and disability. 


The question as to whether this mode of 


therapy results in appreciable prolongat:on 
cf life cannot be definitely answered :n the 
cfhrmative at present. 

Routine roentgen sterilization of all pa- 
tients with cancer of the breast is not ad- 
vocated, the treatment being recom menced 
when osseous metastases have been demen- 
strated by roentgen examinations. 

About one-third or more of the patieats 
treated may be expectefl to show 1 nprove- 
ment after ovarian sterilization. 
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DISCUSSION 
Dr. C. M. Ricnanps, San Jose, Calif. There 


is just one other horn of the di emma that was 
not brought out in Dr. Ritvo's paper, although 
he may have mentioned it m his complete 
paper, and that is taat once we have produced 
a menopause in these patients then we are 
faced with the dilemma of m tigating the meno- 
pausal symptoms. It is our experience that we 
have to be very wazchful whe-e the patient is 
also under the care of the famaly physician to 
see that he does not start giving the patient 
estrogenic substances to relieve her meno- 
pausal symptoms ar d thus put her back to the 
place where she is getting her estrogenic sub- 
stances again, thereby defeating the object that 
we have obtained in producing the menopause. 
I thing we must be very watchful of that or 
else our results will »e vitiated. 


Dr. Ira I. Kaptan, New York. I am very 
much interested in this paper because we meet 
with this question cll the time in our work in 
New York. In the hospital in which I am prin- 
cipally interested, we naturally get the last 
stage cancer cases and frequently are requested 
to take care of pa-ients who have extenSive 


L 
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Da 


skeletal metastatic lesions. We treat them with e® 


sterilization whenever we can, bué we are nat 
quite sure whether ve should or should not stop 


- - © 
at the menopausal age beczuse frequently, in 


spite of the fact that the patient has been 
through the menopause, if we still irradiate the 


pelvis over the ovarian areas in a number of 


instances we do stil get recession of skeleton 
metastasis. 

e One of the discussants repcrfed,: vefy in- 
teresting case in which there was a resolutton 


of the skeletal metastasis but no resolution of 


the liver metastasis. We finc that in numerous 
X7 T D 

cases. While the skeletal metastases respond 

to sterilization, the visceral metastases 2 not 

seem to so respond. 


Now there 


is another T—— US 4 


Vor. 51, No. 2e 
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hat is the questior of cancer of the breast, 

retasta 

regnan 
case? Sh 
we sterilize the patient thereby? Shalb we in- 
térrupt the pregnancy with manual methods 
and, then sterilize the patient or what should 
eve do? That is ore of the most important ques 
tions that we often encounter in our service. 

Dr. Richards mentioned a very important 






'. What shall we do in that type cf 


C= 
V 
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Regression of Bone Metastases, 


sis of the skeleton, and the presence cf 


| we interrupt the pregnancy? Sha I* 
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3 e e 

pcint, which I think shoufd be emphzsized 
constantly, and that is the attempt of -he 
plysician to ameliorate menopausal symptoms 
by estrogenic injections. It just upsets ever-- 
thing you try to do with ster lization for met- 
astatic cancer. It is a rule with us that when 
we return patients to the physicians or send 
them back to other clinics we distinctly -ell 


them that estrogenic hormone treatment 
should not béinstituted. 
9 
+?’ 
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el EBRUARY, 


BY MULTIPLE SMALL 'DOSES TO LARGE ] ' 


By LAURENCE L. 


MASSACHUSETTS 


~ BOSTON, 


ANY METHOD of treatment, particu- 
larly one which may be tlangerous to 
the patient, should be checked and evalu- 
ated.at intervals. It is the purpose of this pa- 
per to study a method of roentgen therapy 
for polycy themia by multiple small doses to 
large areas of the body, which has Been used 
in the Tumor Clinic of the Massachusetts 


‘General Hospital over a ten year period, 


from 1932 through 1941. This study, con- 
fined as closely as possible to the point of 
view of the radiologist, has resulted in sev- 
eral interesting observations as well as in 
some modification of the technique of 
treatment. 

In a brief review of the literature the de- 
velopment of roentgen therapy in poly- 
cythemia vera may be traced from 1907 
when Stengel? was the first to advocate 
irradiation of the bone marrow for this dise 
ease. [n 1916 Lüdin? first successfully ir- 
radiated the skeletal long bones of an 
erythemic patient, and for many years this 
proved to be the best method of radiation 
therapy. In 1927 Teschendorf™ advised ir- 
radiation of the entire body for generalized 
lesions, and in 1932 Sgalitzer,* using this 
method, reported good results in poly- 
cythemia. Hunter? and Sanderson? in 1936 
reported 3 cases which are included in the 
present series. Pierson and Smith believe 
that this is a satisfactory method of treat- 
ment. 

Irradiation with multiple small doses 
given to large aréas of the body is the treat- 
ment of choice after the diagnosis of poly- 
cythemia vera is established. Before treat- 
ment, however, there are several points 
which the radiologist must consider. In the 
first place, the diagnosis must be definite. 


American Roentgen Ray Society, Chicago, Ill., Sept. 15-18, 1942. 


AREAS OF THE BODY* e 


e 
ROBBINS, M.D. T 


It'is dependent upon a persistent poly- 
cythemia and, in the majority of cases, | 
splenomegaly. P olycy thema due to chronie 
heart and lung lesions, as well as physio-| 7 
logical response to high altitudes, must be | '* 
eliminated as these should never be treated 
by irradiation. The percentage of oxygen 
saturation of the arterial blood is normalin | 
polycythemia vera, whereas it is low in con- . 
genital heart disease and in pulmonary le- 
sions. Bone marrow biopsy is of diagnostic? 
value, particularly in the ruling out of 
leukemic polycythemia, but is seldom nec- 
essary. > 

Table 1 gives an analysis Of 20 cases of , 
polycythemia vera treated at the Massa- 
chusetts General Hospital during a ten 
year period. The dosage has been tabulated 
in rond figures and represents the sum of e 
the amounts given to the *wo fields. 


METHOD OF TREATMENT o 


In the 20 cases under discussion, dail 
doses of 20 to 50 roentgens were used. Small 
dosss were chosen > because, being unlikely 
to cause roentgen sickness, they might bi 
more valuable than large doses by prolong- 
ing the series of treatmeat. Total doses” 
varied from 200 to 1,2C0 T per seri series, . the 
majority of patients receiving §00 to 60$ 
r per series. Because satisfactory remissions 
were secured from this dosage, it has been . 
continued. The field covers the body from, e 

SHAB 
knees to neck. This is accomplished = 
using a 20 by 20 cm. cone on the machif R 
eand a target-skin distance df 215 crf. The! 
field is centered at the level of the crest of |~ 
the ilium, and alternate anterior and pos- 
terior fields are used. The other factors are | 
200 kv., o.5 mm. Cu plus 1 mm. Al filter, | 





e. 
* From the Department of Radiology, Massachusetts General Hospital, Boston. Presented at the F rt»-third Pr. € 


^ 


" | d. 


e. 
giving a half-value layer of o.92 mm. Cu. 
Calculgtion of the output of the machine s 
determined 
measuréd in air, at the actual target-skin 
distance and by the inverse square I&w. The 
present daily dose is 20 to 30 r, for a total 
poppe soo r in one series; thet 
250 r anteriorly and 250 r “posteridrl*. 
Ww eekly white blood counts are done untl 
,a normal range is reached; then they are 
checked daily. A fall n the white "blood cel s 
below 4,000 or 5,000 warrants an interrup- 
tion of treatment. During the period of 
treatment the red blood count and hemo- 
globin do not, as a rule, change greatly, but 
if at fhe end of two or three months tke 
red blood count has not fallen satisfac- 
torily the course of treatment may be re- 
peated cautiously. 





» 


RESULTS CF TREATMENT 

Of the greup studied, one patient died 
early in the treatment (Case 19); one death 
occurred six weeks after the completion of 
treatment (Case 6). One patient showed a 
temporary fall in the red blood court but 
seven months later a rapid rise occurred 
(Case 13). One patient has not been fcl- 
a lowed (Case 4). The remaining 16 patients 
Ndid very well, showing remissions varyir g 
from six menths to ave years. Two of this 
group are dead of other causes. It is impor- 
tant to note that those with the longest 
| rentissions hac a white blood count of 6,00c 

feor less at the completion of treatment. 

e ¿The patignt usually showed no irradia- 
tion reaction and began to improve symp- 
tomatically while under treatment. Mary 
continued their work during treatment. 
The white blood cownt remained low (1,400 
to 6,000) for approximately a month after 
treatment and then gradually returned -0 
normal. The «ed blood count began to dz, 
crease toward the end of the series of treat- 
ments and continued for several months at 
levels of 3.¢ to 6.0 million. When the red 
count riss above 6.< to 7.0 million the ser- 
ies of treatments should be repeated. The 


splegA may ®r may not regress in size, but 
> aa ly, does. Th® remission of symptoms is 


| ; 


with the Victoreen r mete-, 
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variable in length of tinfe, but 1n our ex- 
perience is longer on an average than wich 
other methods of greatment. , 


COMMENT 


The dangers of roentgen treatr»ert by 
mu'tiple small doses to large areas*of the 
body are, asin other methods of irrzdiatzon, 
leukopenia and the possibilty of laze iT- 
rcdiation anemia. While lev kopeniz i Is pres- 
ent the patient may be unable to combat an 
intercurrent infection, as may have œ- 
curred fn Case 6. Anemia may develop in 
untreated cases also and its appearance in 
treated cases is not necessarily due to treet? 
ment. Bleeding duodenal ulcers, for in- 
stamce, are common in this disease and may 
cause severe anemia. In the group of czses 
studied no anemia developed which could 
be attributed to radiation treatment. 

The primary advantage of this methed, 
as compared with other forms of radiation 
therapy (that is, larger daily doses t$ tre 
ribs or systematic irradiation of -he loag 
bones‘) is that it gives longer periods of pe- 
mission with less danger of irradiation 
damage to tissue. It is no more daagercus; 
it does not cause roentgen sickness as a 
rule; and it does not interfere with the pa- 
oer t's daily work. Irradiat on of the spen 
has no lasting effect either cn the symptoms 
or on the red blood count (Case 1). Irra- 
diation of the pylorus and Brunn2-’s 
gands has not proved successful’ Ezrly 
reports indicate that treatment with rado- 
active materials may be of value,' but until 
they have been tested more extensively and 
until their cost is lower and ghe supply 
more plentiful, roentgen treatment wath 
multiple small doses will continue to be of 
more practical value. Phlebotomy grves 
good temporary relief, bat mus- be re- 
peated at relatively Érequent intervals. 
Treatment with pheny Ihydrzzine, rts de-rv- 
atives, or arsenic— toxic drugs waose vse 
must*be carefully control ed—is of vzlue 
only while the drugs are -aken, end tney 
usually cause the patient marked discom- 
fort. P 
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VoL. 51, No. 2 Roentgen Irradiation in Pelycythemig Vera ae 


CONCLUSIONS 


~ A stikly of 20 cases of polycythemia vera 

treated at the Massachusetts General Hos- 
pital during the past ten years with sma | 
doses of roentgen radiation to large areas cf 
«ha body has emphasized two important 
eadvantages of this method of treatment: 
first, it caused no definite ill effects; sec- 
ond, it resulted in Icnger remissions than 
| fad followed other forms of therapy. The 
! present technique of treatment is the most 
satisfactory which has been developed. 
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' PERFORATED PEPTIC ULGER 


N 1942 there was editorial comment! in 

this JocrNAL cn the “Effect of heavy 
air raids on the incidence of perforated 
peptic ulcer." This editorial was based on 
a report of Stewart and Winser. In order to 
confirm -heir impressions that there was a 
definite zise in the incidence of perforated 
peptit ulcer durirg air raids, they? have 
again analyzed statistics dealing with tats 


» problem from the same group of hospitals 


A 


and they have come to the conclusion that 
the increase in perforated peptic ulcer dur- 
ing the period of heavy raiding was statis- 
tically siznificant shen compared with the 
previous three, anc the following two years. 
They have statistical evidence which seems 
to prove or certairly to favor some general 
tendency having operated during the arr 
raid period to cause perforations of peptic 
ulcer and definitely in the two years follow- 
ing the general blitz period there has been 
a steady decline in the number of perfo- 
rated peotic ulcers entering the hospitals. 


Recently Raw? Fas analyzed a series of 


312 cases of perforated gastric and duo- 
denal ulcer and in a discussion of his cases 
he points out the fact that perforated ulcer 
should De gesardes as one of the most m- 
portant of abdominal diseases, and that in 


* the particular area in which his statistics 


were gathered the total number of deaths 
is consicerably greate 

appendicitis, though the latter condition is 
.more common. As might be expected, the 
patignts are gisually in the prime of life and 
the fata iv rate varies greatly with early 


! Editorial Effect of heavy air raids on the incidence of pe-- 
forated peptic ulcer. AM. J. Roenrcenot. & Rav. THERAPY, 
1942, 47, 020—027. 

2 Spicer, C. C., Stewart, D. N., and Winser, D. M. de R. Per- 
forated pept c ulcer during tne period of heavy air-raids. Lancet, 
Jan. j, 1944, 7,9 4-15. 


" Saw, S. C. Perforatgon et gastric and duodenal ulcers. Levcet, 
= Jan. T, ida [32—I4. 
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diagnosis and the experience of the surgeon 
in handling such cases. Raw describes the 
clinical picture which such cases present at 
-he time of perforation and also calls atten- 
-ion to the aid which the roentgen ray can 
-enderein such cases. As hes been pointed 
out by a number of observers, the fatality 
-ate runs closely parallel to the num der, of 
jcurs between perforation and operation, 
and the mortality rate increases with the 
more advanced age of the individual. While 
»erforations in women are fairly uncommon 
'n his group of cases, as im other statistical 
studies, it is in women that the diagnosis 
's so often not made early because in 
many of these cases there is a mistaken 
diagnosis of gallstones and the patient's op- 
eration is delayed and consequently the 
orobability of a cure from operative prace- 
dures 1s lessened. 

In Raw's series of 312 perforated zastric 


and duodenal ulcers there was a gross mor- e 


tality of 14.4 per cent anc the two most 


m portant factors influencing this operative e 


mortality were the age of che patient and 
the interval before operat on. 

Since the operation for perforated peptic 
ulcer is fraught with considerable imitial 
mortality rate and a rather high morbidity 
rate, it is important to know some of the 
lare results of perforatec peptic ulcer. 
importance, particularly in the zones of 
combat and the cities where bombing has 
been carried on to a certain great extent, it 
is of interest to learn the late end-results in 
a group of cases covering a period of ten 
vears. Such a group of czses was analyzed 
by Wakeley* at the Royal Naval Hospital, 
Haslar, and a ten year period was chosen 


: Wakeley, C. P. G. Late results of perforated pexic ulcer. 
Lancet, Jan. 1, 1944, 7, 11-12. e 
e * 
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from 1924. to 1934. There were 103 cases 
admitted to the hospital during this time 
and all were gubmitted tq operation, with a 
case fatality of 8 per cent. This is a remark- 
able figure in contrast with some of the 
higher mortality rates reported from gen- 
eral civiban hospitals. Part of this low 
mortaliey raté is due no doubt to the fact 
that the average age of the patients was 
considerably lower than that encountered 
in civilian practice. The average age of the 
patients at the Royal Naval Hospital was 
thirty-two years and, as might be supposed, 
the men were in a fairly fit conditio apart 
from the fact that they had peptic ulcer. 
Wakeley attributes another factor to the 
lower mortality rate, namely the short in- 
terval between the perforation of the peptic 
ulcer and operative interference, the aver- 
age time being four hours. 

In contrast to this group of cases that 
were cared for in the Royal Naval Hospi- 
tal, Wakeley collected 102 cases of his own, 
both hospital and private patients, over 
the years 1924 to 1934. The average age in 
this group was forty-six vears and the op- 
erative mortality rate was 20 per cent. This 
increase in the mortality rate in the latter 
group of cases he attributes to the poor 
condition of the patients themselves and 
the long period which elapsed between the 
*actual perforation of the ulcer and the time 
of operation, an average of ten hours. 

In the follow up of the group of cases 
which were operated upon at the Royal 
Naval Hospital only 5 per cent of the group 
of cases were untraced. It is of interest in 
passing that in the Service cases 54 per 
cent and in the civilian cases 51 per cent of 
the perforatións were gastric in origin. 

One interesting and important feature of 
Wakeley's investigation of the Roval Naval 
Hospital cases was the fact that 44 per cent 
of the perforated peptic ulcer cases are still 
serving in the Royal Navy, the longest 
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time since operation being nearly twenty 
years and the shortest time nine yeags. He 
deduces from a study of his cases in the 
oya! Naval Hospital that the perforated 
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peptic uker patient should not be invalidede. 


from the Service but given a careful con- 
valescence, as he is likely to continue to Be 
a useful member of the Royal Navy. 

Wakeley also points out the fact that the 
prognosis is better in perforated cases than 
in any other form of peptic ulcer. In his 
group of patients the recurreace of pain or 
other symptoms was unusual and the pa- 
tients have lived an ordinary life. 

From the analysis of his cases Wakeley 
concludes that the tendercy to rejett all 
men who have had a perforated peptic 
ulcer is quite unwarranted considering that 
a high proportion have never had a sign 
or symptom of their former trouble since 
operation. In the Royal Navy today, he 
Says, It Is quite uncommon to lese a case of 
perforated peptic ulcer and the operative 
mortality Is about | per cent. 

Another important feature in his group 
of cases is that the incidence of subphrenic 
abscess following perforated peptic ulcer is 
reduced to the vanishing point. 

[t may readily be seen that given a group 
of cases where a correct diagnosis is made 
and the proper handling of the patient is 
then carried out with a high degree of eff- 
ciency, the mortality rate is greatly re- 
duced. It only remains for zn improvement 
to be made in the diagnostic side of the 


`~ 


problem. Certainly the roentgeg Tay can, ° 


when properly employed, play an impor- 
tant part in the diagnosis of perforated 
peptic ulcer and those not familiar with the 
various methods of examination by this 
means should acquaint themselves with a 
working knowledge of all the various sug- 
gestions which have been advaaced, forethe 
proper examination of the Datiènt with 
suspected perforated peptic uker. 
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CUMULATIVE INDEX OF RADIOLOGY ` 


e E 
i | HE Radiological Society of North 


America has just issued a Cumulative 


e¢ndex of their official publication, Radi- 
„ology, covering the years 1923 to 1942, 


„4 

Volumes 1 to 39. In the foreword Doub 
says that “for a number of years therë has 
been a laudable desire to publish a cumu- 


elative index of all the material contained in 


Radiology so that it might be more readily 
available for reference." The final publica- 
tion of this Index now in reality makes 
available the enormous amount of litera- 
ture which has appeared in the thirty-niae 
volumes of Radiolozy on radiological aad 
allied subjects. This Cumulative Index fills 


* a great need because Radiology has always 


cccupied a positiog in the ‘orefton= of radi- 
clogical publications and it will prove of 
immense value to radiologists and medical 
men the world over. In the organization of 
the Index the editorial staf has followed the 
same arrangement of subjects anc &uthers 
as the Quaxterly Cumulatme Index Medre 4s. 
The Index is attractive in ts general p- 
pearance, style of type and printing. 

The publication of the Cumulative Incex 
cf Radiology is a happy conclusion of a p-an 
which ‘was formulated several years azo. 
“he editorial staff and the collabcrators in 
the work of publishing this Index are to be 
congratulated on the completion of an ar- 
cuous task in such a fine manner. 
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A pex Neu si totos, Fort Worts 


. L. W. BAIRD 


a 
APTAIN L. W. BAIRD died of coro- 
nary sclerosis on October 6, 1943, at the 
Station Hospital in Camp Carson, Colorado 
Springs, Colorado. He was born April 19, 
1907, in Edwardsville, Illinois, the som of 
Henry N. Baird and Maude White Baird. 
He graduated from the Edwardsville High 
School, and obtained his M.D. degree from 


1207-1913 


the University of Illinois in 1942. He spent 
one year as intern at the Santa Clara 
County Hospital, also one year as resident 
at this hospital in San Jose, California. He 
had a three year Fellowship in Radiology 
at the Mayo Clinic, and obtained a degree 
of Master of Science in Radiology from the 


Graduate School of Minnes&ta. He left thè +° 
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Mayo Clinic in December, 1936, and was 


radiolagist at the Scott & White Clinic and 


* the Santa Fe Hospital in Temple, Texes, 


from then until he entered the Army as a 


Captain in the Mecical Corps in Novem- 


„ber, 1942. He was stationed at Camp 
*Cdrson as head of the Department ot 
- Radiology from then until the time of Fis 
death. 

Dr. Baird was a member of the Bell 
County Medical Societv, the Texas State 


Medical Society, and the Radiological 
Society of North America. He was a Diplo- 
mate of the American Board of Radiology, 
and a member of the American College of 


the Texas Radiological Society from 1941 


L * d D 
to 1942. Ha was a member cf the “hi Feta 
Pi Medical Fraternity and belgnged to the 
First Presbyterian Church [. Temple, 
Texas. He was married te Helen Xeskrer 
on March 31, 1934 in San Jose, Califoraa. 
He is survived by his wre and cne sen, 
Robert White Baird. His mother, | Mfrs. 
H. N. Baird of Edwardsv lle, Ilimo%s, aad 
a sister, Mss. Margarete Whiteside ot Fort 
Worth, Texas, also survive 
Dr. Baird had written scientific papers 
and appeared on local, stat2 and rational 
programs. He conducted a refresher cou-se 
cn “‘Catcinoma of the Colon" for members 
cf the Radiological Seciety o` North 





fornia in December, 


1941 
C. A. STEVENSON 
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Items for this section solicited promptly after the events tc which they refer. " 


MEETINGS OF ROENTGEN SOCIETIES* 


» 


UNITED STATES OF AMERICA 


AMERIC@N ROENTGEN Ray Society 
Secretary Dr. H. Dabney Kerr, University Hospital, 
Iowa Cit’, Iowa. Annual meeting: To be announced. 
AMERICAN COLLEGE OF RADIOLOGY 
gre Mac F. Cahal, 540 N. Michigan Ave., Chicago, 
Il. 


SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 

e Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. Anaual meeting: 1944, to be announced. 

ARKANSAS RADIOLOGICAL SOCIETY » 
Secretary, Dr. J. S. Wilson, Mack Wilson Hospital, Mon- 
ticello, Ark. Meets every three months and also at time 

«and place of State Medical Association. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. “. Annual meeting: To be announced. 

RADIOLOGICAL SECTION, BALTIMORE MEDICAL SociEry 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third 
Tuesday zach month, September to May. 

SECTION ON RADIOLOGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. Earl R. Miller, University of Califormia 
Hospital, San Francisco, Calif. 

RapioLocicaL Section, Connecticut MepicaL Soctety 
Secretary, Dr. Max Climan, 242 Trumbull St., Hart^ord, 
Cons. Meets bi-monthly on second Thursday, at place 
selected by Secretary. Annual meeting in May. 

SECTION ON RapioLocy, ILLINOIS SrATE MEDICAL SOCIETY 
Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, Ill. 

RaproLocicAL Section, Los ANGELES County MEDICAL® 
ASSOCIAT#ON 
Secretary, Dr. Roy W. Johnson, 1407 S. Hope St., Los 
Angeles, Zalif. Meets on second Wednesday of zach 
month at she County Society Building. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

BrooxLyN ROENTGEN Ray Society 
Secretary, Dr. Leo Harrington, 880 Ocean Ave., Brooklyn, 
N.Y. Mee:s monthly on fourth Tuesday, October to April. 

Burraro R-«DIOLoGIcAL SOCIETY 
Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
St., Buffalo, N. Y. Meets second Monday of each month 
except during summer months. 

CHICAGO RcENTGEN SOCIETY 
Secretary, Dr. Warren W. Furey, 6844 S. Oglesby Ave., 
Chicago, Ill. Meets second Thursday of each month 
October te April inclusive at the Palmer House. 

CINCINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. Samuel Brown, 707 Race St., Cincinnati, 
Ohio. Meets third Tuesday of each month, October to 
May, inclasive. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. D. D. Brannan, 11311 Shaker Blvd., 
Cleveland 4, Ohio. Meets at 6:30 P.M. at Allerton Hotel 
on fourth Monday each rgonth, October to April, inclusive. 

DaLLAs-Fokr Worth RoENTGEN Srupy CLuB 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meetings held in Dallas on odd months 
and in Fo-t Worth on even months, on third Mønday, 
at 7:30 P.4. 

DENVER RapriorocicAL CLuB 
Secretary, Dr. Edward J. Meister, 366 Metropolitan 
Bldg., Denver, Colo. Meets third Friday of each month at 
Denver Atiletic Club. 


* Secretaries of 
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e. 
Derroir ROENTGEN Raz AND Rapiuum Society 4 


Secretary, Dr. E. R. Witwer, Harper Hospital. Meets * 
mdnthly on first Thersday from October to May, at 
Wayne County Medical Society Building. 

FLorIDA RADIOLOGICAL SOCIETY EI 
Acting Secretary, Dr. Walter A. Weed, 204 Exchangee 
Bldg., Orlando, Fla. Meetings in May and November. 

GEonciA RADIOLOGICAL-SOCIETY \ 
Secretary, Dr. James J. Clark, 478 Peachtree St., At- 
lanta, Ga. Meets in Movember and at annual meeting 
of Medical Associatioa of Georg a in the spring. 

RADIOLOGICAL Socigry or Kansas Crry 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets taird Thursday of each month at a 
place designated by the president. 

ILtino1s RADIOLOGICAL SOCIETY 
Secretary, Dr. Wm. BeHollander, St. John’s Hospital, 
Springfield, Ill. Meets three times a year. . 

INDIANA ROENTGEN Soc ETY 
Secretary, Dr. H. C. Ochsner, Methodist Hospital, In- 
dianapolis. Meeting leld the second Sunday in May 


annually. : 
KENTUCKY RADIOLOGICAL SOCIETY e 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- à 


ville. Meets annually ir Louisvilleon &rst Saturday in Apr. 
Lone Istanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, Cctober to Mas, 8:30 P.M. 
LovisiA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. R. Anderson, 1r30 Louisiana Ave., 
Shreveport. Meets annually durirg Louisiana State Med- 
ical Society Meeting. 
MICHIGAN ASSOCIATION 5r RoENTGENOLOGISTS / ' 


Secretary, Dr. E. M. Shebesta, 1429 David Whitney Bldg., 
Detroit. Three meetirgs a year, Fall, Winter, Spring. 
MILWAUKEE ROENTGEN Ray Society 
Secretary, Dr. C. A. H Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Mee-s monthly on second Monday at 
University Club. 
Minnesora RADIOLOGICAL SociETY 
Secretary, Dr. Annette T. Stenstrom, 1218 Medical “Arts 
Bldg., Minneapolis, Mmn. One meeting a year at time of 
Minnesota State Medical Association. R 
NEBRASKA RADIOLOGICA- SOCIETY t ~ á = 
Secretary, Dr. D. A. Dewell, Med cal Arts Bldg., Omaha, ‘ 
Nebr. Meets third Wednesday of each manth, at 6 P.m® 
at either Omaha or Lircoln. Y ` 
New ENGLAND ROENTGEN Ray Society 
Secretary, Dr. Hugh F-Hare, Lahey Clinic, Boston, Mass. ° 
Meets monthly on thizd Friday, Boston Medical Library. 
RaDLoLocicaL Society cr New JERSEY 
Secretary, Dr. H. J. Perberg, 921 Bergen Ave., Jersey City. 
Meets annually at time and place of State Medical So? 
ciety. Mid-year meetirgs at place chgsen by president. } 
New Yonk ROENTGEN Society P 
Secretary, Dr. Ramsay Spillman, 115 Rast 61st St., 
New York City. Meets monthly on third Monday, New 
York Academy of Mecicine, at $:0c P.M. 
NonTH CAROLINA RoENTGEN Ray Socrety 
Secretary, Dr. Major Feming, Rocky Mount, N. C. An- 
nual meeting at time az d place of State Medical Society. 
Mid-year scientific me: ting at place designated. 
NonrH Dakota RADIOLOGICAL SOCIETY e 
Secretary, Dr. L. A. Nash, St. John’s Hospital, Fargo. . 
a - 
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CENTRAL New York ROeaTGEN Rav SOCIETY 
Secretary, Dr. C. F. Potter, 820 S, Crouse Ave., Syracuse. 
Thre@ meetings a year. January, May, Novembes. 

Ouro RADIOLOGICAL SOCIETY l ' 
Secretary, Dr. J. E. McCarthy, 707 Race St., Cincinnats. 
Meets at time and place of annual meeting of Ohio State 
Medical Association. a 

PaciFic ROENTGEN SOCIETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
tisco, Calif. Meets annually, during meeting of California 
Medical Asscciation. 

PENNSYLVANIA RADIOLOGIZAL SOCIETY zs 
Secretary , Dr. L. E. Wurster, 416 Pine St., Williamsport. 

PHILADELPHIA ROENTGEN Ray SOCIETY 
Secretary, Dr. R. P. Barden, University Hospital, Meet- 
ings first Thursday of each month from October to 
May inclusive at 8:15 F.M., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

PITTSBURGH ROENTGEN SCCIETY 
Secretary, Dr. R. G. Alley, 4800 Friendship Ave. Meets 
second Wedresday each month, 4:30 P.M., October 
to June, Pittsburgh Academy of Medicine. 

RocHEwER ROENTGEN Ray Society, Rocuester, N. Y. 
Secretary, Dr. Sidney La-son, Strong Memorial Hosprtal. 
Meets month!y on third Monday from October to May, 
inclusive, 8 F.M. at Strong Memorial Hospital. 

Rocky Movunrain RADIOLOGICAL SOCIETY 
Secretary, Dr. A. M. Popma, 220 N. First St., Base, 
Idaho. 

Sr. Louris Socizrv OF RAD-OLOGISTS 
Secretary, Dr. P. C. Scanoebelen, 462 N. Tayler Ave. 
Meets fourth. Wednesday of each month, except June, 
July, August and September, at a place designated by 
the president. 

San Dieco ROENTGEN SOCIETY 
Secretary, Dr. Henry L. Jaffe, Naval Hospital, Balboa 
Park, San D'ego, Calif. Meets monthly on first Wednes- 
day at dinner. 

San Francisco RADIOLOG CAL SOCIETY 
Secretary, Dr. Marthe Mottram, 450 Sutter St., San 
Francisco. Mzets monthly on third Thursday at 7:25 
P.M., first six months of year at Toland Hall, University 
of California Hospital, second six months at Lane Hall, 
Stanford University Hospital. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

SoutH CAROLINA X-Ray SOCIETY 
&eretary, Dr. T. A. Pitts, Baptist Hospital, Colum ia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 

PruNEsa- IOLOGICAL SOCIETY 
Secretary, I]r. J. M. Frère, 707 Walnut St., Chattanoega, 
Tenn. Mets annually at the time and place of the 
TfnnesseeState Medical Association. 

TEXAS RADIOLOGICAL Soc:ETY 
Secretary, Dr. Herman Elapproth, Sherman, Texas. 

University or MricuiGas DEPARTMENT OF ROENTGEN- 
OLOGY STAFF MEETING 

. Meets each Monday evening from September to June, 
at 7 P.M. at University Hospital. 

Univ@rsity or Wisconsty RADIOLOGICAL CONFERENCE e 
Secretary, Pr. E. A. Pehle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 F.M, 
Room 301, Service Memorial Institute. 

VIRGINIA RADIOLOGICAL SOCIETY 
Secretarye Dr. E. L. Flanagan, 116 E. Franklin S-., 
Richmond, Va. Meets annually in October. 

WASHINGTON STATE RADIDLOGICAL SOCIETY 
Secretary, Dg Thomas Carlile, 1115 Terry St., Seattle. 
Meets fourth Monday ezch month, October throughMav, 

*Collegg Club, Sea:tfe. i 

X-ray Srupy CLuB or SAN FRANCISCO 
Secretary, Dr. J. M. Rcbinson, University of California 
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Hospital. Meets monthly in even ng 
day. j 
CuBA | 
SOCIEDAD DE RaproLoof Y Y | DE Cusa ” 
President, Dr. J. Manuel Viam»rte, Hospital Mer-edes, 
Habana, Cuba. Meets monthly3in Habana. à 


BRITISH EMmrEE 


BRITISH InsTiruTE OFSRADIOLOST INCORPORATED WITH 
THE RONTGEN SOCIETY 
Medical Members’ meeting held monthly on therd Fr-day 
at 2:30 P.M. and Ordinary Mectiag at seme time on 
following Saturday, October te May, 32 Welbeck St., 
London, W.1. 

SECTION OF RADIOLOGY OF THE Frovat Society oF MEDI- 
CINE (CONFINED TO MEDICAL MEMBERS) 

Meets on the third Friday of each month at 4:4. P.M. 
at the Royal Society of Medicme 1, Wimpole St.. Lon- 
don, W. 1. 

+ACULTY,OF RADIOLOGISTS 
Secretary, Dr. M. H. Jupe, 32 Wee! beck St., Lendon, "V. 1 
England. 

SEeer1oN or RapioLocy AND Mepieat ELecraciry. Aus- 
TRALASIAN MEDICAL CONGRESS i 
Secretary, Dr. H. M. Cutler, 136 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH CF THE 
British MEDICAL ASSOCIATION 
Secretary, Dr. Keith Hallam, St. George's Hospital, 
K.E.W., Melbourne, E. 4, Vi-tora, Australia. Meets 
monthly from March to Nover: ber inclusive 

CANADIAN ASSOCIATION OF RADIGLIGISTS 
Secretary, Dr. A. D. Irvine, 540 Tegler Bldg, Edmerton, 
Alberta. 

SEeerioN oF RADIOLOGY, CANADIAN MEDICAL 4 sSéCIa^-ION 
Secretary, Dr. C. M. Jones, Ingks St., Ext. Halifax X. S. 

RADIOLOGICAL SECTION, NEW ZE«.1A5D BritrsH MEDICAL 
ASSOCIATION 
Secretary, Dr. Colin. Anderson. [nvercargill, New Zea- 
land. Meets annually. 


SOUTH AMERICA 


SOCIEDAD ARGENTINA DE RADIOL@GIA 
Secretary, Dr. Guido Gotta, Buenos Aires, Argen ina. 
Meetings are held monthly. 


CONTINENTAL EUROPE 


SociEDAD ESPANOLA DE RADIOLOSIA v ELECT?0LOGBA 
Secretary, Dr. J. Martin-Crespe, Fuencarra_ 7. Madrid, 
Spain. Meets monthly in Madrid. 

SociÉTÉ SuISSE DE RADIOLOGIE SCHWEIZER -CHE 2 5NT- 
GEN-GESELLSCHAFT) 

Secretary for French language, Br. A. Grosjezn La Chaux 
de Fonds. 

Secretary for German language. Dr. Scheurer, Molzgasse 
Biel. Meets annually in differer- cities. 

SocIETATEA ROMANA DE Rapniorcs:E si ELECTROLOCIE 
Secretary, Dr. Oscar Meller, Sr. Banul Máirácire 30, 
S. L, Bucuresti, Roumania. Meets second Moncay in 
every month with the exceptios of July anc August. 

ALL-RussiaN RoENTGEN Ray ASSOCIATION, LENINGRAD: 
USSR in the State Institute of Roentg=ology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinbeg end S. G Simorson. 
Meets annually. 

LENINGRAD ROENTGEN Ray So@rety 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday a £ o clock, S-ate In.t tute 
of Roentgenology and Radiology, Leningrai 

Mosc8w RoenTGEN Ray Societ™ 
Secretaries, Drs. L. L. Holst, &. W. Ssamyg n anc 5. T. 
Konobejevsky. Meets monthly. irst Monday, 8 E.m. 

SCANDINAVIAN ROENTGEN SociEzES 
The Scandinavian roentgen soceties have fo-med a joint 
association called the Northere As§pciatior for Medical 
Radiology, meetPhg every secend Wear in -he diferent 
countries belonging to the Asscc:ati 
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i NEW OFFICERS 8 ices. The group will mse- on the first , 
e i : Wednesday of each month for di S 
« The follwing officers of the American .. dnesda, each m Pr dinneg to be » 
An followed by a case seminar. Dr. Henry L. % 
R:oentgen Ray Society wêre recently elected oe gen " 
d - i , ae — Jaffe of Chicago was elected Secretary. Dr. 
tér the vear 1943-1944. The vote of the 7. . : ur . 
* Jw i "- Jaffe is*stationed at the Naval Hospital, 
Society's members was taken by mail since : 
| p Balboa Park, San Diego. 
the annual meeting had been postponed P , 
because of the World War. President: Dr. en — : š 
D ie : diet * DIRECTORY OF MEDICAL 
Sherwood Moore, St. Louis, Missouri; SPECIALISTS 
President-Elect: Dr. Lyell C. Kinney, San ase | 
Diego, California; First Vice-President: Announcement is made taat the Direc- * 
Dr. Paul C. Hodges, Chicago, Illinois; tory of Medical Specialists is now to be 
e Second Vice-President: Dr. Aubrey O. published by the A. N. Marquis Company 
Hampton, Boston, Massachusetts, Secre- of Chicago, publishers of “Who’s Who in 


tary: Dr. H. Dabney Kerr, Iowa City, 
lowa; Treasurer: Dr. J. Bennett Edwards, 
Leonia, New Jersey; Historian: Dr. Ram- 
sey Spillman, New York, New York. 


RADIOLOGICAL SECTION, LOS 
ANGELES COUNTY MEDICAL 
ASSOCIATION 


At ghe meeting of the Radiological Sec- 
tion of the Los Angeles County Medical 
Association, held on December 8, 1943, the 
following officers were elected for the en- 
suing year: Dr. Benjamin H. Sherman, 
President: Dr Donald R. Laing, Vice- 

. President; Dr. Roy W. Johnson, Secretary; 
Dr. Henry Snure, Treasurer. 


SAN DIEGO ROENTGEN SOCIETY 


Through the efforts of Dr. Keener, 
Senior Medical Officer in Roentgenology 
at the Naval Hospital, San Diego, Cali- 
fornia, a group of radiologists met during 
the latter part of 1943 and organized the 
San Diego Roentgen Society to include the 
local rad:ologists and those who are sta- 
tioned in the vicinity in the various Serv- 


America." Previous editiors have been 
published for the Advisory Board for 
Medical Specialties by the Columbia Uni-  * 
versity Press of New York City. 

It is planned not to issue tae next edition 
before 1945, on account of the war, but the 
A. N. Marquis Company will publish a 
supplemental list of all those ho have been 
certifed by the American Beards since the 


last (1942) edition of ti Directory, total 


ing about 3,600. This is to be distributed at 
cost, and monthly or bimonthly bulletins 
listing" successful candida-es for certifica- 
tion at examinations during the additional 
interim before the next editon are to be 
Issued as a subscribers' service. 

Dr. Paul Titus (Pittsburgh: of the Amer- 
ican Board of Obstetrics and Gynecology 
will continue as the Directing Editor, and 
Dr. J. Stewart Rodman (Philadelphia) of ø 
the American Board of Surgery continues 
as Associate Editor. The Ecitorial Board * 
will be composed, as before, of&tiffeSecre* 
taries of the fifteen American Bdards. 

Communications should be addresse to 
the Directing Editor, Directery of Medical 
Specialists, gig No. Michzan Avenue, 
Chicago (11), Illinois. 
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Occupations: Tumors AND ALLIED DISEASES. 
By W. C. Hueper, M. D., Assistant Direttcr 
and Princivzal Patho ogist, Warner Institute 
for Therapeutic Research, New York City. 
Cloth. Price, $8.00. Pp. 896. Springfielc, 
Illinois; Charles C Thomas, 1942. 


The author has set down in 860 pages an e»- 
haustive review of the world’s literature per- 
taining to the occupazonal etiology of tumors 
of the Human body. Neoplasms of the various 
organs and anatomical systems are considered 

„in order and the scope of the book is indicated 
by a subject index of 26 pages and many elabe- 
rate bibliographies, each containing hundreds of 
references. In one of the final chapters the rela- 
tion of occupafonal neoplasia to the various 
theories of catcerigenesis is considered at some 
length. 

With so little actually known about the cause 
of cancer the -eviewer finds it difficult to justify 
the labor involved in the preparation af this 
massive treat se but the author explains that it 
is intended not only for physicians but for 


la pies agencies, legislative bodies, work- 


men's compensation beards, lawyers, engineers, 
life insurance executives, biologists, and chem- 
ists and for this reason many detailed technical 
data are inc uded. Occupational hazards a-e 
stressed throughout the book and the conclud- 
ing chapter deals with the medicolegal and pu »- 
tic health aspects of the subject. 

CuanLEs L. Martin 





ENTGENOLOGY OF THE CARDIOVAS- 
cKLaR System. By Hugo Roesler, M.C., 
HK. A.C.P., Associate Professor of Roentgen- 
ology and Cardiologist, Department of 


'"«. Medicine, Temple University School of 


) 


Medicine; Cardiologist, Temple University 
Hospital, Philadeiphia. Second Editione 
Cloth. Price, 37.50. Pp. 480, with 337 illus- 
trations. Springfel;, Illinois: Charles € 
Thomas, 1343. 


The secon: edition «f this authoritative boek 

is even more comprehensive than the first. Ade- 
& ^ . . 

quate abstracts of the newer diagnostic proce- 
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in the interest of our reader: as space permi 
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Robb-Steinberg opacification of, the cardiac 
chambers and great vessels, cinematoefaphy, 
ky mography «nd for the detection of 11tracar- 
diac deposits of calcium. The chapter en 
Cardiac Measurement includes a thorongh ds- 
cusson of various complicated prediction ícr- 
mulae that will be of interest tc those familiar 
with higher mathematics. New and interesting 
stucies are quoted on the influence of athletics, 
of avitaminosis, and of the metabolic diseases 
on the heart. The chapters on Cardiovascular 
Disease from the Viewpoirt of Structural 
Changes, on Diseases of the Aorta, and en 
Pericarditis are full of practical clinical observa- 
tions. The use of small numbers to ider tify tne 
features of the new illustrations makes them 
much easier to read and is a distinct advantage. 

In general the volume has bzen brought =p 
tc date with emphasis right y placed o& tne 
newer roentgenographic procedures in tie study 
and diagnosis of cardiovascular disease. This 
progressive viewpoint together with the greater 
àse of the contributions of medical mea or this 
country with more references t» our accessible 
literature is a decided improvement and makes 
the second edition a most werth-while text. It 
should be read by all those interested in hezrt 


and vascular diseases. : Mz 
WEXDELL G. Scort 


A Manuat or RapiotHerapy. By Murray M. 


Friedman, M. D., Assistant Prefessor of 


Radiology, College of Phys.cians end Sur- 
geons, Columbia University ; Assistant Radi- 
ologist, Presbyterian Hospital, New Torx. 
Paper. Price, $1.50. Pp. 86, with 30 illust-a- 
tions. Ann Arbor, Michigan? —=dwarcs 
Erothers, Inc., 1942. 


This small paper bound neanual gives in bref 
out ine form the factors and dosages used m the 
Department of Radiotherapy at the Fresby -e- 
riar Hospital in New York. A short cescription 
of each lesion is followed by cerails of -he tech- 
niqae gecommended and a limited bibliography. 
The radium dosage tables and the curves of 
Paterson and Parker and of Quimby are in- 






cluded, and a few pages are devoted to roentgen 
injuries and irradiation sickney 
9 


$ . B ` 
‘lures ar given fof arteriography, venography, 
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he student wil! find this outliħe a valuable of the cheek and large cancers of the skin are , 


guide, but gs brevity constitutes its main de- 
Mct. Certaily the beginner should receive 
T A = A 

dided information before undertaking the 

eatment of patients. Some of the roentgen 
irradiation techniques lack the boldness needed 
for the best results, and swch important malig- 
nant conditions as cancer of the pharynx, cancer 


not, considered at all. The bcok could, also be 

improved by the addition of a chapter on the? 
*physics of roentgen-ray dosage and more de- 
tailed igformation relative to the practical a 
plication of the curves and tables covering 
radium dosage. . 


" 
CHARLES L. MARTIN e 
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.A'SIMPLE METHOD FOR THE ACCURATE MEASURE- 
MENT OF INTRATHORACIC SHADOWS 


. By G. S. 


PESQUERA, M.D., 


and E. C, LASHER, RT. 


Metropolean Life Insurance Compary Sanatorium, Departmeni of Roentgenolog y 
MOUNT McCREGOR, NEW YORK 


HE accurate determination of the b- 

cation and the size of objects observed 
as shadows in roen-genograms of the chest 
has been attemptec by many investigators 
in the field of roeitgenology. The struc- 
tures that have received particular atten- 
tion have been foreign bodies, cavities, 
tumors, and &he heart. Their approximate 
size and loc&tion Fave been derived from 
the use of various roentgenological tech- 
niques together wi-h the aid of triangula- 
tion and computed formulae. The metho 1s 
most frequently used for heart meesure- 
ments have been the transverse diameter 
of heart shadows from roentgenograms of 
the chest taken at 5 or 7 feet (target-film 
distance), from the tracings obtained from 
the orthodiagram, «nd of late by the kymo- 
graph. 

Body section roe atgenogr raphy is accom- 
pifthed by making a series of roentgeno- 
grams of a subject while the roentgen tude 
* aad thg4ilg are moved about a fulcrum 
placed at fhe level of the section being 
roemggenofraphed, “he fulcrum being varisd 
foreach section taken and varied as many 
times as there are sections desired. This 
motion causes gross blurring of all struc- 
tures except those within the section at tie 
level ef the fulcrum. This procedure makes 
it possible for the r»entgenologist to deter- 
mine with accuracy the distance between 
the film and the objzc `t under consideration. 
The body section roentgenogram which 
shows the sharpest image of the object is a 
roentgenogr&m of a thin section parallel to 
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and at*the same distance from the table 
top as is the object. Once this factor 1s de- 
termined, the object-film cistance is obe 
tained hs the addition of the tab.2 top to 
flm distance. The difference between the 
known target-film and the derived object- 
flm distance gives the target-objec- dis- 
tance. 

Andrew and Warren have evolved a 
simple formula for the computatio ef the 
actual size of any object being reenteno- 
graphed when the target-£lm distance, the 
target-object distance and the image sze 
are known: 


target-object distanze 
target-film distanc? 


object-size | 





image-size 


We present herewith a simple, and, we 
beheve, an accurate method of m2asuring 
cbjects such as intrapulmonary cavities 
and foreign bodies, and sugges- it as a 
method for determining heart size. If this 
method provides a correct arswer fer object 
size, then a permanent record obtained at 
cne date may be confidently compared 
with a record of the same cbject obtained 
at any future date. Since the object itself 
is measured, then such variable ‘ectors as 
gain or loss in weight or ehanges m posture 
would no longer need to de cons dered in 
the calculation. 

We have undertaken. to determire the 
accuracy of measurements with «fe above 
methed by placing coins of var cus sizes 
cn blocks at different levels above the 
roentgen-ray table top. A series 5f body 
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. ‘1G. 1. Model of artificial or srmulated heart. `N i 
Fic. 2. Body setfion roentgenogréms of heart showing standard cardiac transverse diameter measurement. " 
A, dihstole, stationary; B, systole, stationary; C, c iastole and systole, heart in motion. 
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e. 
section roentgenogrzms were then made 
and fgpm these the one presenting, the 
f sharpest image of the coin was selected. 
One example wil be sufficient to illus- 
gate the techn que employed. A ffve-cent 
„piece measured by micrometer was founc 
'to*be 2.12 centimeters in diameter. The 
"roentgenogram which gave the sharpest 
shadow of this coin was taken at 13.5 cm. 
from the table top. Adding the distance 
"from the table top to the film, usually 
called Bucxy distance when a Potter- 
Bucky diaphragm is used, we have an ob- 
ject-film distance af 18.5 cm., which when 
subtracted trem the target-film distance 
of 101% cm. gives a target-object distance 
of 83.1 cm. The image size of the coin meas- 
. ured 2.6 cm. in diameter. Applying the 
formula of Andrew and Warren we have: 
X 83.1 
"26. 
e 


where x equals the object size. 


101.6 


The size of the ccin as obtained from this 
equation was 2.12 cm. which gives an 
error of 0.co6 cm. as compared wifh the 
actual measured size of 2.12 cm. The maxi- 
mal error we encountered in many such 
calculations was 0.035 cm. We believe that 
the errors are due to our inability to meas- 
ure, by the instruments employed, the 
shadow on the roentgenogram with an ac- 

curacy greater than +0.025 cm. 
"To simulate a heart in motion a mocel 
ewas made (Fig. 1) consisting of a rubber 
* ballooy tilled with an opaque solution 
épotassiurgf iodide) attached to a fixed base 
ando a ovakle arm activated by a small 
elefftric motor. With the arm in motion, tie 
balloon was alternately stretched and re- 
laxed at the rate of 70 times per minute. 
) When fully stretched the balloon measured 
6 cm#in greatest diameter, and when full 
relaxed, 6.4 cm. Body section roentgeno- 
grams were made wizh the object stationary 
at its smallest diameter (systole), and at its 
largest diameter (diastole), as well as with 
the simulated heart in motion. The roent- 
genograms Selected “or measurement were 
those Mowing the largest and sharpest 
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siadows, since we i the maximum 
diameter of the object. / 

For diastole the, roentgenog#am select 
(Fm. 2.4) was taken at the 4.35 cm. lev 
f-om the table top. Adding the Bucky d 
tarce of 5 cm. we have an object-ilm dis- 
tarce of 9.35 cm. When this i is subtracted 
fon the target-film distance of 15f.6 cm. 
a target-object distance of 92.25 cra. is ob- 
taiaed. The image (heart silhouette) was 
measured by drawing a central vertical line 
f-om which horizontal lines were drawn at 
rignt angles to the outermost point cf the 
curve of each semicircle. The meas irement 
cbrained was 7.1 cm. 


e.* 


X 92.25 
7.1 101.5 


From the formula the size obtaimed was 
€.446 cm. whereas the actual size was 6.4 
cm. 

The roentgenogram selected for systole 
(Fig. 2B) gave an object-fim dis-ance of 
c.g cm. which left a targes-object 1i$t-nce 


cf 31.7 cm. The image size was 6.7 cm 
vole? 
° 6.7 101.5 


The calculated s:ze was found to »e 6 047 
cm. and the measured size was 6.5 zm. 

Jody section roentgenograms taken with 
the model in motion (Fig. 2C) cave ap- 
proximately the same results: Dias-ole, 
6.446 cm.; systole, 6.0405 cm. 


SUMMARY 


=vidence is submitted to show thar the 
ectual size of an object is determinable 
within narrow limits wher body section 
roentgenography and the simple formula 
cevised by Andrew and Warren are em- 
plc ved. For practical purposes the dis- 
crepancy between computed and actual 
siz2 may be ignored. We have also shown 
that for practical purposes the measure- 
ments of a simulated heart in motion are as 
eccurate as when the object is ste tionary. 
We suggest the use of this method when 
accurate transverse measurements cf the 
heart are desired. . 








è 
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Medlar of ouÑResearch Laboratory for his construc- 
ve criticism. . 


* 
REFERENCES 


distortion in roentgenograms taken at various 
target film distances. Am. J. ROENTGENOL. & 
AD. THERAPY, 1929, 22, 332-338. 

. ANDREWS, J. R. Planigraphy. 1. Introduction and 
history. Am. J. Ro—ENTGENOL. & Rap. THER- 
APY, 1936, 36, 575—587. 

3. ANDREWS, J. R., and Srava, R. J. Planigraphy. 
11. Mathematical analyses of methods, de- 
scription of apparatus, and experimental 
proof. Am. J. RoeNTGENOL. & Rap. THERAPY, 
1937, 35, 145-151. , 

4. Comeau, W. J., and Wuire, P. D. Critical anal- 

ysis of standard methods of estimating heart 

size from roentgen measurements. Am. J. 

RoreNTGENOL. & Rap. THERAPY, 1942, 47, 

665-677. 


2 


r 
s 


t. 





. Anprew, F. D., and Warren, S. L. Study of 


G. Y Pesquera and E. C. Lasher 


Ar 


] 


9. 


X" 


» . 
. 

e 
FEBRUARY, 


* 

HinscH, I. S. Examinaticn of heart by rönt- 
genkymographe method. Brit. 7. Radiol., 
1934, 7, 728-754 " 

Mazer, M. SimpE method for measuring cardiac 
arga from orthodiagram. Æn. Heart F., 1942, 
24, 511—513. E 

Nor, J. E. Metaod for localization and meas- 
urement of intcapulmonary cavities anc €or-" 

e eign bodies. Am. J. RoEgxTrGENOL. & Rap.’ 
THERAPY, 1941, 45, 881-887. 

SavEANY, H. C., Cook, C. E, and KEcERnnEIs, 
R. Study of position of primary cavities ine 
pulmonary tuberculosis .4m. Rev. Tuberc., 
1931, 24, 559—502. 

Van ZWALUWENBURG, J. G., and Warren, 
L. F. Diagnostic value ot orthodiagram in 
heart disease. Irch. Int. Med., 1911, 7, 137- 
res. š 

Vaquez, H., and Borpet, £. The Heart and the 


Aorta. Yale University Press, New Haven, 
1920. e 
e 
KJ 
* 
-— 
e 
- e 
` 
* 
* 
e. e [4 
e 
o 
e. 
EI 
hd * * 4 
. è 






f i 


Els INO. 2 


NM 


VoL. 


'AN EASY METHOD OF FOREIGN BODY T m TION 
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' By ERNEST LANDY, M.D. 


Veterans Administration 


e SALT LAKE CITY, UTAH Ed 


HE following is an easy method by 

which the depth of a foreign body can 
5e read directly during the roentgenoscopic 
procedure from a scale placed upon the 
screen. 

The matiematical principles of the 
method are as follows: 

This gs illustrated in Figure 1. The prin- 
ciple involved is to obtain a certain angle 
of rays from the foca. spot of the tube with 

*a specified distance between two objects, 
e.g., the skin marker and the foreign body. 
This can be obtained as follows: In the 
line of the cemtral ray of the focal spor, 
place a metallic marker, M, over the pos- 
tion of the foreign body, FB. Opposite the 
marker, M, place arother marker, M’, at 
a certain distance, eg., 1 inch, on the same 

| horizontal plane. New shift the tub and 
screen so that the shadow of the foreign 

l body, FB, will be superimposed on the 

Nasco of the second marker, M’, on the 
screen. The distance of this shift, OB, from 
the central line of rays on the screen estab- 
lishes a relationship between the depth of 

e foreign body, FB, from the markers. 
The depth of the foreign body, FB, from 
the markers determines the angle at which 

* the rays frgm the focal spot with which 
the shadowf-f FB will be superimposed on 
the Mado@® VM’. This can readily be seen 
frof Figure 1. This angle will always be 
the same no matter what the position of the 
oreign body, FB, amd markers, M and M, 
re in relationship to the focal spot and 
screen§ prqviding the distances betweene 
FBM and M' and M are kept constant. 
This is shown by the broken lines in Figure 
1, when the foreign body FB and the 
markers are placed in a different position 







in reference to the tube and screen and all 

the other factors are kept constant. 
Triangle X will be equal to triangle Y by 

construction. From Figure 1 1t wil! also be 





B B' 2 o 


Fic. 1. The markers M and M' cre placed at a zer- 
tain distance from each other oa the same hori- 
zontal plane, and at a certain distance from the 
foreign body FB. The figure ilListrates that a zer- 
tain angle 6 will be obtained with each distance 
between the foreign body and M and M" foam ing 
equal and similar triangles. The figures in the 
broken lines illustrate that if the distance between 
FB and M and M' is placed in a different posi-ion 
in reference to the focal spot but the distance be- 
tween them is kept constant, tae distance OB and 
O'B' will be equal although tie tube sh f- is 
diferent. 


seen that triangle X Will be similar to 
triangle OBFS in the broken lines anc it 
will also be similar to triangle O'B’F'S, as 
the angles formed by the parallel Enes will 
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be equal. The right angle triargles, ORFS 
nd O'E'IN, will be equal, as is evident 
om the fighre, as FSO qnd FSO’, the focal 
reen distances are the same and para lel. 
he lines, FSB and FSB', are parallel and 

equal, and therefore the angles 0 will be 


equal. The distances, OB and O'B', will be 
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equal The distance of the shift on the 





Fic. 2. The apparatus shows how the cross-board 
with its three wires 1 inch, 2 inch apart with the 
I inch projecting piece (4) can be raised or lowered 
or moved in a horizontal position over the patient. 
The wires are used as guides so that their shadows 
will protect on the screen upon which a scale can 
be placed and read. The end wire is centered with 
the central line of the screen and with the foreign 
body and the tube and screen shifted so that the 
shadow of the foreign body projects on one of the 
wires. 


screen OB is directly proportional to the 
angle 6, which is proportional to the dis- 
tance MFB. Each distance between FB 
and M and M’ wall give a certain definite 
angle 0 and hence a relationship is estab- 
lished. between the depth of the foreign 
body and the shift at which the marker 
M' will be superimposed on the screen. It 
is also seen from Figure 1 that although the 
distance of the tube shift will be different 
if the constant depth of the foreign bodv 
and markers age varied in the relationship 
e 
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a 
to the focal spot and screen, the shift at 
whiga the shadow of FB and M’ yill be 


superimposed will be the same on the 


screen. It is a simple matter to calculate 
the shift OB for any depta between the 
markers and the foreign body. 


It follows, since the triangles are similar, ° 


thae FBM the depth of the foreign body: 
FSO the tube screen distance - MM', the 
distance between the markers: OB the 
shift at which the shadow «f M’ and FB 
superimpose on the screen. Taking various 
depths between the foreizn body and 
marker and substituting them in the above 
equa-ion and selecting a focal spot screen 
distance, the shift OB can be calculated 
mathematically. 

PRACTICAL APPLICATION OF THIS 
PRINCIPLE 


A simple apparatus tha-ecan be con- 
structed without difficulty by*any carpen- 
ter, cabinet maker or macainist is used. 
This consists of a stand (Fg. 2) about 9 
inches high and an adjustable wooden 
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bic. 3 To illustrate the method and pgdcedufe, the 
cross-bar is lowered so the proj-cting piece (4) is 
directly over the foreign body. The shadow of the 
end wire, the center line of the screen and the 
fore gn body are superimposed and the tube and 
screen shifted until the shadow c the foreign body 
IS superimposed on that of one »f the guide wires 
and the depth read directly from a Scale placed on 
the screen by the reflected light. E , 
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cross-bar about 8 or 9 inches wide that can 
be raised or lowered or moved in a hon- 
* zontal direction. Upon the cross bar are 
placed three wires, + inch and { inch apart.* 
Jver the center of the first wire is placed, 
on the under surface, a projecting piece 
*(b)e 1 inch from the top of the first wire. 
‘During the localization procedure ,the 
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4 e. 
^ 

c-oss-bar ujti! the — pièce (49 19° 
directly over and upon the a of the 
needle. Them center the centerfline o? ta 
screen with the sh&dow of tae end wire 
tre cross-bar and the shadow of the nee 1 
so that these three shadews superimpose 
(Fig. 2). Now shift the tube and screer. so 


tiat the shadow of the needle is guper- 







$" wire 24" target screen cistance 


Fic. 4. Two scales are shown, one being the 1 inch guide wire, the other the 3 inch guide wire for a 24 iach 
~am arget screen distance. By placing the scales om the side from the centra. line of the screen (Img. 5) and 
by using the apparatus at a certain distance the screen s raised or lowered until the scale correspcr.1: to 
this distance. The scale gives the distance from the end of the projecting piece (b) to the foreign »cdy. 


*See y 






*rosg bar fs so placed that the projecting 
| (b) "is on the patient's skin directly 
r the foreign body in the central ray of 
the focal spot. 
. The next step is to construct a scale. 
| Select à conyenierr distance between the 
i table top ‘ind screen, e.g., 12 inches, ant 





' then determine the focal spot screen dis- 


tance. If this is unknown, a simple method 
to obtair this is as follows: Take a metallic 
marker—a needle stuck in a piece of ad- 
hesive taps is excellent for this purpose. 
M Take the above apparatus and lower the 


Le: 


imposed on the shadow of she $ inch distant 
vire on the screen. From Figure 1 it caa be 
seen that similar triangles are formed and 
-he mathematical relationship below ho:ds. 
FBM (the distance of the foreign boay to 
-he skin marker M): FSO (the focal screen 
distance) =MM’ (the distance betweer the 
t inch wire markers): OB (the shift or the 
screen where the shadows are supemm- 
posed). OB can be measurec directly oa she 
screen and the equation sclved for FSG, the 
focal screen distance. 

To obtain the central line of the ocal 





Fic. : 

central 

: - , 

roentgenoscopy by the reflected light from the 

screen. The scales are for a 24 inch target screen 

distance, one calculated for 1 inch guide wire, the 
other fo- the 2 inch guide wire. 


ç. Tae scales are placed on either side of the 
ray. The scale is read directly during 


spot place a ruler with a metallic edge at 
right anzles to the table top. Raise and 
lower the screen and shift the screen until 
à position is re ached where the shadow of 
the ruler edge te stationary when the screen 
is raised or lowered. The center line of the 
screen is not necessarily in the center of the 
diaphragm openings. 

After the focal spot screen distance FSO 
is determined, the shift OB for any depth 
can be calculated €rom the equation above. 
Practically this is done in } inch steps, as 
the intermediate positions can be deter- 
mined by interpolation. 

The calculation is done for the first 4 
inches us ng the 1 inch wire guides. Fer the 
next 4 inzhes 1t 1s better to use the 1 inch 
wire guide as the distance of the shift OB 
would becomegsmall and hence difficult to 
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measure practically. Hence two scales are 
used, one using the 1 
the = inch wire. 
Scales calculated for a 24 inch focal 
screen edistance are illustrated. If desired! 
these scales can be cut out and transferred. 
to the screen from the central line, ag il- 


lustrated in Figures 3, 4 and s. Place the 


apparatus over a marker, eg., a needle at 
a certain distance, e.g., 2 inches from the, 
end of the projecting oiece (4) to the 
needle. Center the shadows of the end wire 
with the projecting piece (7) over the 
central line of the screen and center this 
over the needle. Then shift the tube and 
screen until the needle shadow M And the 
+ Inch wire shadow M’ superimpose. Raise 


inch wire, the other , 


or lower the screen until the superimposed e 


shadows of the needle and 4 inch wire M’ 
correspond to 2 imches on ihe scale. This 
will give a 24 inch focal spt screen dis- 
tance. It is useful to measure and cut a 
wooden block of this distance from the 
table top, and all that is nz 'cessary to obtain 
the same focal spot screen distance is to 
bring the screen down until it reaches the 
top of the wooden block. 

The two scales can be transferred to some 
clear roentgen film using india ink and fixing 
x to the edge of the screen (Fig. 4 and 

. This will not interfere with subsequent 
crai i procedure and will enable 
one to read directly the scale during the 


examination by the reflectec rays from ef 


screen. It is also more convenient to dupli, 
le iis 


| Cacil SIGE O 


line. 


A scale can also be made M M 
merely raising the cross-bar at 
9 


distances from the needle and notin im 
distance of the shifts with a skin marking 
pencil. . 


To localize the depth of ae foreignebod y 


is now a simple matter taking a fèw minutes ` 


and is read directly during -he roentgeno- 
scopic examination. 

Step 1: Place the patient in the surgical 
position, e.g., the position at which he 
would be operated upon. Locate the foreign 


=< 


body and select a certaim part of it ahd a 
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center this with the center line of the screen. 


Step, 2: Place the apparatus upon the 


» . 
NV table anddower.the cross-bar until the pro- 


. a . . ryo e 
“A jecting piece @) 1s upon the skin. Ther 


center the shadow of the foreign body wich 
the shadow of the erd wire of the cross-bar 


*wish the center line of the screen until they 


* 
are superimposed. ° 


Szep 3: Shift the tube and screen so that 
-he same position of the foreign body 
chosen will be superimposed on either the 

3 


shadow of tie 1 inch wire or the 3 inch wire, 


: / 
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and read tht depth iub fron? the s-alé 


cn the screen. 


It can reatlily be seen that the shift o* th 
tube and screen cah be done either at r gift 
angles to the long axis of the tube or ME: 
to the table. It is only neeessary bo chi nge 
the position of thewires ir reference -o the 
cross-board ard the positien of the sos es. 


LJ 
The author wishes to express Fis appreciation to 
Dr. Foster J. Curtis, Chief Medical Officer, fer his 


| inc CO perati n. 
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7^ x ROENTGEN DIAGNOSIS 
HEAD 


HeMPrHILL, | 4Mgs E. ^ simple technic for cere- 
* bral arteriography. Radiology, Oct., 1942, 39, 

432-436. 

A simple technique for cerebral arteriography 
is described and illustrated with roentgeno- 
grams. The internal czrotid on the side of the 
suspected lesion is exposed through a small in- 
cision under intraverous anesthesia. A sik 
thread is passed under the artery to stabilize it 


° during the injection of the contrast medium. On 


the roentger table the side opposite the exposed 
artery is placed towa-d the film which is in 
position in the Bucky carriage. Two other films 
are available mear by. A needle attached to a 
syringe containing 20 2c. thorotrast is inserted 
into the exposed artery. Exposure is delayed 
for two or three seconds after blood enters the 
syringe and then the frst film is exposed, This 
shows the ou-line of the internal carotid to the 
level of the anterior, middle and posterior cere- 
bral vessels. The two subsequent films are 
exposed as quickly as »ossible. The three expo- 
sures can be completed in eleven to twelve 
seconds. The second film shows most of the 
smaller branches of the anterior, middle amd 
posterior cerebral arte-ies. The third shows the 
simallest cerebral arter es, the venous pools amd 
usually the larger arteries still filled with the 


e contrast mecium. The wound is closed while 






| aragbeing developed. The hemorrhage 
e picture wound in the artery can be 
lled tay sponge p-essure.— Audrey G. Mor- 


Danpy, WatveR E. Intracranial arterial aneu- 
rysms in the carotid canal; diagnosis and 
treatmenz. Arch Surg., Sept., 1942, 45, 3358 
350. 


A case of large aneurysm of the carotid artery 
beginning in the carotid canal and extending into 
the skull is described. The patient was a woman 
of fifty-two whose symptoms began with di- 
plopia followed by severe pain in the right eye, 


p piercing headaches in the right frontal region, 





nausea and vomiting? and ptosis. The most im- 
portant signs of an aneurysm in fhis r2ezwn are 
palsy or paralysis of the third nerve aad severe 
pair in the affected eye or frontal regien. These 
signs may also occur, however, in insracranial 
aneurysms of the internal carctid or even of the 
posterior communicating artery. Bat wen 
there is also subjective or cb'ective invo ve- 
mer t, or*both, of the first anc second branches 
of the trigeminal nerve, as in this zase, the 
diagnosis of aneurysm in the carotic canal ie 
almost certain. Angiography aas beer usec tor 
the diagnosis of these tumors but the author 
advises against It, as 1t Is net free cf danger. 

In this case operation was performed suceess- 
fully by establishing adequate collateral ar- 
culation in the circle of Willis by prdimicary 
partial ligation of the carotic in the neck and 
then trapping the aneurysm by placmeqa siver 
clip on the internal carotid inside the skull and 
ligating the artery with silk ir the zeck. The 
author had previously used this methoe in 
smaller aneurysms but feared it would nc: be 
eTective in one as large as this. Pulsamon ot the 
aneurysm stopped within five minutes. Two 
months later the patient was free of all symp- 
toms except that the exophthalmos had not 
decreased. 

À table is given showing -he outstanding 
features of 35 similar cases reocrted ir the | ter- 
ature. Among the 7 patients c perated on 1 cied, 
a mortality of 14 percent. The other » patients 
recovered, the longest interval since aperat on 
being three and a half years.—.7udrev G. hor 
gar. 


Dyke, ConwELIUs G. Acquired subtentorial 
pressure diverticulum of a cerebral laveral 
ventricle. Radiology, August, 1942 39, :67- 
174. 

In the condition describfd in the ttle a part 
of che medial portion of the atrium cf a .a-eral 
ventricle is pushed medialy and = caucally 
through the inc:sure in the tentorium and forms 
a sac filled with fluid beneath the tentorium. If 
care is not used in diagnosing this cemdition it 
may be mistaken for an enlargyd fourth ventri- 
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cle displaced rostrally, which would lead to mis- 
taken diac sts and treatment. 

Three cases of this form of diverticulum are 
described, in 2 of which the increased intra- 
cranial pressure that led to the condition was 
caused by brain tumors. The first was a case of 
astrocytoma of the mid bain with stenosis of 
the aqgieduct*in a man aged twenty-nine, the 
second a case of parasagittal meningioma in a 
woman aged forty-six and the tĦird a case of 
an obstructing scar in the aqueduct of Sylvius 
in a girl aged sixteen. In 2 cases the diagnosis 
was made from pneumencephalograms, which 
are reproduced. 

The nature of the wall of these diverticula is 
not known except that it probably consists of 
@ thin layer of brain tissue and leptomeninges 
and may be lined with ependyma. A detailed 
discussion is given of the site of the brain defect 
in these cases, the way in which it is brought 
about and the importance of its recognition. 
—dudrey G. Morgan. 


ANDERSON, FRANK M., and ApELsrEIN, Leo J. 
Ganglion cell tumor (ganglioglioma) in the 
thy ventricle. Arch. Surg., July, 1942, 45, 
1297139. 

Since interest in the subject has increased in 
recent years it is known that ganglion cell tu- 
mors of the brain are not so rare as they weré 
formerly thought to be. 

The authors describe a case of ganglioma of 
the third ventricle in a boy nine years of age 
seen at the Los Angeles County Hospital. He 
had shown gradual impairment of vision for 
three years with progressive development of 
headache, somnolence and vomiting. Mind and 
personality were not affected. There were no 
disturbances of gait and no tendency to stagger. 
Ventriculography showed bilateral symmetrical 
internal hydrocephalus with no air at all in the 
third ventricle. Operation showed a large gan- 
glioma of the third ventricle which was com- 
pletely removed and the patient made an un- 
eventful recovery 

There ts no pathognomonic clinical picture 
in these tumors and ventriculography should be 
performed in any caee in which there are good 
reasons to suspect such a tumor. The technique 
of the surgical operation is described. A frontal 
approach through the dilated lateral vestricle 
is indicated unless the tumor is in the posterior 
part of the ventricle when it must be ap- 
proached from apove through the corpus callo- 
sum.—dudrey, G. Morgen. 


Abstracts pt Roentgen and Radium ieee 


FEBRUARY, 1944 


NECK AND CHEST 


Diékes, R., KNuosEN, A F., and #ranco, °. 


S. C. Multiple pclyps of the esophagus. Arch. 
Int. Med., July, 1942, 7c, 121-131. 
e 


A case of gastrantestinal hemorrhage from 
polyps of the esophagus is described. This is 
an extremely rare condition ard only one other. 
casé is described ir the litera-ure. 

The patient was a girl of ten when first ad- 
mitted to the hospital sufferng from hemor.» 
rhage. The diagnos:s at that tme was thought 
to be Banti’s disease with Femorrhage from 
esophageal varices. Splenectomy controlled the 
hemorrhage temporarily but, in spite of the fact 
that the liver did not show ev dence of perma- 
rent damage and >ortal pressure was not in- 
creased, the hemorrhages recurred. The taking 
of a biopsy specimen was fellowed by very 
severe hemorrhage. The specimen showed many 
blood spaces in the thickened squamous epi- 
thelium. 

Finally five years after the Beginning of the 
disease and after repeated esopMagoscopic ex- 
aminations a diagnosis of polyps of the esoph- 
agus was made. The polyps were treated by 
fulguration and the patien- has been free of 
hemorrhage since taat time. 

There is some dificulty ir the differentiation 
of esophageal polyps and esophageal varices 
after giving barium sulphate. Both appear as 
translucent areas in the lumen of the esophagus. 
Varices, however, show momentary variations 
probably resulting trom per stalsis, while these 
polyps showed no such variadons. This may 
prove a useful point in differential diagnosis. 
—Audrey G. Morgana. 


Taylor, Henry E., and SHutman, Isipor? 
Cardio-angiograpiy. Radtolczy, Sep, 1942, 
39, 323-333: \ » 
Cardio-angiograpay is a method 08 examiging 

the heart by injecting a contrast solution \nd 

making roentgenograms after periods calculated 

from the results of arculation tests. In 13 of 15 

cases the circulation time of the right heart wa$* 

approximately five seconds. That of the left 

heart is less constant. è 
This article is based on the study of a group 

of 15 patients, 4 of whom hed rheumatic heart 

disease, I coronary thrombosis, 2 hypertension, 

2 arteriosclerotic heart disease, 3 syphilitic 

heart disease and 3 »ronchia: asthma. A 70 per 


cent diodrast soluton was used aSgcontrast , 


- 
* 
*- 


L. 
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medium. Roentgenozrams of ncrmal hearts and * 
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these various patholozical conditions show a 
, number of differences n the heart outline fgom 


* that dieseribd i in the classical texts. 


This method should not be used in all heart 


cases, but onlv in those with unusual diggnostic 
Problems. It is valuable in the diagnosis of 
pericardial effusions, arterial or ventricular 
aneurysms, constrictive occlusion and throm- 
bosis of the superior vena cava and in difer- 
entiating cardiovascular from other mediastinal 
ecsions. There were no serious reactions in any 
of the author's cases. The method is not recom- 
mended in patierts who are acutely ill or whc 
have severe decompensation or respiratory 
dificulty.— Audrey G. Morgan. 


Peery, fHeomAs M. Incomplete rupture of the 
aorta; a heretofore unrecognized stage of dis- 
secting aneurysm and a cause of cardiac 
pain and cardiac murmurs. Arch. Int. Med., 
Nov., 1942, 70, 689-713. 


Incomplete rupture of the aorta is really a 
preliminary syage of dissecting aneurysm. Ap- 
proximately she inner two-thirds of the intima 
are ruptured, the rupture usually occurring in 
the ascending part of the aortic arch at or near 
one of the commissures. The essential pre- 
disposing cause of incomplete rupture is Severe 
hypertension continued for a long time. The 

l precipitating cause may be strain or exertion. 

Illustrative cases found on autopsy are de- 
scribed, with anatomical drawings and electro- 
cardiograms. If dissection does not occur and 
the tear is well above the aortic commissures 
healing usually takes »lace. But if the rupture 
is at or just above a commissure and transverse 
to it, it usually causes aortic insufficiency and 
possibly death from congestive heart failure. 

°” There are some points that may possibly be 
elpfuffiin rfakinz an antemortem diagnosis of 
this @ndition. If a patient has had hyperten- 
a for a long time and suddenly has an attack 
f @utfocation and dyspnea, which may or may 
not be accompanied by substernal pain, anc 
[Nthere are systolic or diastolic murmurs or both, 
which had not been present before, it is sugges- 
tive of ince: nplete rupture, expecially if thé 
murmurs are harsh or rasping. 
If the patient is seen for the first time during 
an acute attack and there are no murmurs a 
mistaken diagnosis of coronary thombosis may 
be made. The sudden onset of symptoms may 
suggest ruptufe of an aortic valve cusp. 
s Fn disfecting ameurvsm the pain is usually 







: e. : 
more severe and the severity and locgtion of the 
pain change as the dissection progresses. If the 
patient is first seen during heart failure caused 
by aortic insufficienc* diagnosis is very difficult. 
If the symptoms begin suddenly, pressure is 
very high and there are no sgns of syphilitic or 
rheumatic infectiorst may >e possible to dizg- 
nose incomplete aortic rupture ae the cause of 
the insufficiency. 

Roentgen @xamination usual v shows widen- 
ing of the aortic arch but no signs »athozr o- 
monic of incomplete rupture.—dudrey G. Mr- 
gan. 


TAGER, STEPHEN N. Use of over-penetrated 
film technic in diagnosis of cavities. Raeeol- 
ozy, Oct., 1942, 39, 389—394. í 
The author emphasizes the value o: the over- 

penetrated film technique ir the demonstration 

of cavities in tuberculosis. He has used a very 
simple method of over-pemetrated alm teeh- 
nique that is available to ery roentzenologsst 
while laminagraphy is not evailable because of 

its prohibitive cost. In cases that show only a 

homogeneous veiling with the routine té@aique 

the over-penetrated technique may definitely 
reveal the presence of cavit es. A seres of rou- 
tine and over-penetrated films is giver illustrat- 

&g this point. 

The factors for the rout ne techmque were 
75-85 kv., 100 ma., time I/Io second, distar.ce 

72 inches, rectification mechanical. For the 

oper Generated film 50-60 kv., 100 ma., time 

l to I second, distance 40 inches, Pucky-g-id 

ratio £-1, rectification mecaanical. It is to be 

noted that the Bucky grid 5 used. The -e-m 

Bucky film is synonymous with over-penetrated 

film.—dudrey G. Morgan. 


BLOOD AND LYMPH SYSTEM 


Err, L. A. Clinical studies with the aid of -a- 
ciophosphorus. II. The retention of radio- 
phosphorus by tissues of patients dead of 
leukemia. 4m. Y. M. SC, April, 1942, 293, 
5297535. 

A study was made of fe concentration of 
radiophosphorus in 32 patiencs dead of leu- 
kemia, 1 of neuroblastoma and 1 of chlorema. 
The technique of making tke determinations is 
described and a table given showing the amount 
and dates of the doses of P?* given and amcuats 
retained in the various tisswey and organs in 
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e. 
. * * - a . 
microcurie$ per gram of wet weight of tissue 


assayed. 

a Because of the innumerable différences in age, 
weight, basal metabolic rate and diet of the pa- 
tients, diFerences in the types of leukemia and 
in the amounts and routes of administration of 
the radiophosphorus giver it is hard to draw 
definite conclasions, but in general this work 
confirms that previously done on mice and 
shows that the greatest concentration of radio- 
phosphorus is in the tissues which are most 
frequently infiltrated with leukemic cells.— 
Audrey G. Morgan. 


Pascucci. Lucien M. Chronic leukemi’; statis- 
tical study of symptoms, duration of life, 
* and prognosis. Radiology, July, 1942, 39, 

76-00: 

This study is based on 64 patients with 
myeloid and 64 with lymphatic leukemia 
treated b» roentgen irradiation at the Presby- 
terian Hospital in New York between 1919 and 
1939. Cases in which the duration of life was 
less than four months from the beginning of 
sympe@fns were considered acute and are not 
included `n the study. All patients with chronic 
leukemia were given roentgen treatment. Ir- 
radiation of the spleen was used in all except 
two cases in which general irradiation of thé 
body was given. At first medium voltage was 
used, later high voltage treatment: 200 kv., 
8 or 25 ma., 50 cm. distance and 1 mm. copper 
and I mm. aluminum filter. The skin over the 
spleen was given 2¢ tc | k 
tor several weeks, after w a dose of 75 r 
was given once a week. If there were enlarged 
periphera lymph nodes they were given $0 r, 
which after one or two weeks was increased to 
100 r. 

Weakness and loss of weight occurred about 
one and one-half times as frequently in patients 
with myeloid leukemia as in those with lympha- 
tic leukemia. There was a high incidence of 
splenomegaly in the myeloid form and almost 
as high in the _ympMatic. The incidence of fever 
and hemerrhage was about the same in the 
two types. Retinitis was four times as frequent 
in the myeloid as in the lymphatic type. 

The duration of life in chronic leukemia varies 
from two to four years according to reperts in 
the literature but the authors found an average 
of 2.§ years in myelogenous and 2.8 years in 
lymphatic leukemia. It has not been definitely 
proved that rod itgen treatment lengthens life 

e 
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but it certainly brings about remissions during e 
which the patient may leac a normal «nd ef- 
cient life. And occasionally it seems life is 
prolonged. 

An eaely fatal outcome is likely if the platelet 
and red cell counts are very low when the pa- 
tient comes for treatment. Graphs are giyen* 
showing the relation of survival to red blood * 
count, platelet count and primitive cell count 
in the two types of leukemia. The more chronic ° 
the disease, the greater the life expectancy. Thee 
question of whether acute and chronic leukemia 
are really the same disease 1s discussed.— 
Audrey G. Morgan. 


Vieta, J. O., FRiEpELL, H. L, and Craver, . 
L. F. Survey of Hodgkin's disease and 
lymphosarcoma in bone. Radiology, July, 
1942, 39, IIS. ° 
The authors present data and conclusions 

based on a study of 38 cases of Hodgkin’s 

disease and 15 cases of lymphosarcoma, in all 
of which there were roentgen signe of changes in 
the bones. A postmortem study was made of 

47 cases of Hodgkin’s disezse and 54 cases of 

lymphosarcoma. There were bone changes in 

49 per cent of the former and 29 per cent of the 

latter: A roentgen review of 257 cases of Hodg-  * 

kin's disease showed 14.8 per cent with bone 
involvement and a similar study of 213 cases 

of lymphosarcoma showed bone lesions in 7 

per cent. The incidence of bone changes in 

both these series is probably lower than the 
actual facts due to inadequate examinations. 

e bones most frequently affected were those 

of the pelvis, the vertebrae, ribs and femora; in 

most cases more than one bone was involved. 

Involvement of bone in both these diseases 
takes place either by direct extensión fgom åf- 
fected lymph nodes or through the‘bloodirc 
lation. The most frequent cl nical signs of bone 

involvement were localized pain and tender\ess à 

but sometimes there were also tumors around 

the edges of the bones and neurological changes 

caused by extension of vertebral lesions into the t" 

spina. canal. In both diseases a hegh sgrunephos- 

phatase content seems to indicate fhvolvement 

of bone. This change was found most frequently 

in cases in which the bone changes were osteo- 

plastic. In Hodgkin’s disease §7 per eent of the 

cases showed a combination of osteoplastic and 
osteolytic changes, while in lymphosarcoma the 
changes were entirely osteolytic in 8S per cent ‘ 

of the cases. The character o*the bone lesions is à 
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different in the two diseases but not sufficiently 
e so as t make a sharp differentiation between 
the two types possible. * 

! The bone changes may occur at any time in 

ihe course of the disease. They are more apt to 

be terminal in lymphosarcoma as in this disease 
they occurred in 63 per cent of the cases in the 
last third of the course of the disease whjle in 

Hodgkin's disease they occurred in two-thirds 

of the cases earlier than that. 

e Irradiation with moderate doses often brings 
about marked improvement in the symptoms of 
Hodgkin's disease amd in some cases restcres 
normal bone structure. There was sometimes 
clinical improvement in lymphosarcoma also 
but death occurred so soon after the beginning 
of the bore changes that it was impossible to 
study the changes in the bones brought about 
by the treatment.—*udrey G. Morgan. 


CENERAL 


CauiLL, Georce F. MeLicow, MEYER ML, 
and Dargo Huce H. Adrenal cortical tu- 
mors; types of nonhormonal and hormonal 
tumors. Surg., Gyaec. & Obst., Feb., 1942, 
74, 251—305. 


This is a report of the adrenal cortical tumors 
which have been seen at the Squier Clinic (De- 
partment of Urology and Biochemistry, Coal- 
lege of Physicians and Surgeons, Columbia 
University). 

Tumors of the ad-enal may be classified as 
follows: 

(1) Tumors from the connective tissue, blood 
vessels, lymphatics, er nerve structures such as 
may occur in any gland and are not peculiar 
to the adrenal. These occur rarely. 

e  , (2) Tumors derived from the medulla which 
are pgcular to that tissue and are derived from 
€he Fctodermal sympathetic nerve system. 

They may be of the basic nerve cell, or sympa- 

thAblastome; from che sympathetic ganglion or 

ganglioneuroma; from the pheochromocytes or 
. paraganghomas. The first two are seen more 
"frequent v in children and are more commen 

thare the paeagangliomas which occur m@e 

often in adults. 

(3) Tumors originating from the adrenal cor- 
tex are mesodermal glandular tumors and are, 
cytologieel_y, hyperplasias, adenomas, or car- 
cinomas. 

Accessory adrenals occur and are called Mar- 
chand'g bodies. These are made up of cortical 

( tissue and they åre rare. 


\ » 
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The Adrenal Cortex and Tumorg of the Ad- [. 
renal Cortex. The adrenal cortex has been ceh-§ * 
nitely established asthe elaborator cf hormen al 
substances some of which are necessary for life 
maintenance. Chemically, these hormonal sub- 
stances have been shown te 5e sterol līpoids. 
The adrenal cortf@al tumor occurs relatively 
nfrequently. The clinical mamifes-atgons of 
-hese tumors may be as follows: 

(1) No retognizable hormor al changes 

(2) Changes due to excess androgens 


a. In female child toward adult mascu- 
linity 

b. In female adult toward masculinity 

c. In male child toward adv!t mascu- 


linity 
(3) Changes due to excess estrogems d 
a. In adult male toward femsainity 
(4) Changes due to excess androgens and 
other steroids 
a. Cushing's syndrome with associated 
sexual changes (mostly in females) 
(s) Changes due to excess other stercids re- 


lated to metabolism 
a. Cushing's syndrome withow i gexual 


change (in male and remale. 


Diagnosis and Treatment of Adrer.al Cortical 
o Tamors. 


(1) The status of the adrenals may be ade- 
quately shown by air insufflation roentg=eno- 
grams. 

(2) Removal of adrenal tamors by the trans- 
peritoneal route is surgically best. ° 
(3) Acute adrenal deficiency ocewrs only in 
those patients with symptcms cescri»ed as 

Cushing’s syndrome. 

(4) The therapy of acute adrenal deficiency 
is similar to that which is used in the acute de- 
ficiency crisis in Addison’s disease. 

(s) Histologically, the tumors that produce 
the hormonal syndromes have cytoplastic lipoid 
vacuoles in amounts compzrable to the symp- 
toms.— Mary Frances l'astine. 

a 


ROENTGEN AND RADIUM THERAPY 


Butter, Frank E., and WooLLEY, Iva» M. 
The present status of roentgen therapy in 
chronic paranasal sinusitis. Radi yog, July, 
1942, 39, 69-74. 

The authors first reportec a series 5f 190 cases 
of chronic sinusitis begun in 1929; their results 
were greeted with a greatte of sk2pticism by 

9 . 
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rhinologist\ and the method severely criticized. 
Now, however, they report 450 cases treated up 
to 1934 with 36 per cent af the patients free of 
symptoms, and 55 per cent improved. Compil- 
ation of the statistics of six observers shows an 
average of 33 per cent symptom-free, 41 per 
cent improved and 26 pef?cent unimproved. 
They kave never yet seen any harmful results 
from the treatment and it does not cause fibro- 
sis which would interfere with lafer operation 
as was predicted. 

Illustrations are given of the masks used to 
protect the part of the face that is not to be 
irradiated. The authors prefer the single mas- 
sive dose technique though equally gootl results 
have been obtained by other workers with the 
fgactional dose method. They believe more de- 
pends on the skill of the operator than on the 
technique. They find a 200 kv. technique su- 
perior to a 120 kv. one because the greater fil- 
tration gives a wider margin of freedom from 
skin reactions; it also makes it possible to give 
a greater amount of radiation through the 
sphenoid sinuses. They now use 200 kv., 20 
ma., through the equivalent of 0.75 mm. copper 
and fmm. aluminum filter at a distance of co 
cm., half-value layer 0.02 mm. copper; a dose of 
300 r measured in air is given on each side and 


the patient told to return in six to eight weeks, 


if he has further symptoms. 

Roentgen treatment is not successful in aller- 
gic sinusitis. The best results are seen in chronic 
infections with a markedly thickened mem- 
brane and a small central pneumatized cavity. 
—dudrey G. Morgan. 


FRIEDMAN, Mikron, and Finkier, R. S. The 
treatment of sterility with "small dose" x-ray 
therapy. dm. F. Obst. & Gynec., May, 1942, 
dj, 052-859, 

A case report is given which strongly sug- 
gests that small dose roentgen therapy can fa- 
vorably affect sterility due to ovarian defi- 
ciency. In 1935, the patient's sterility was ac- 
companied by irregiflar menses, possible estro- 
gen deficiency (as evidenced by bio-assays), and 
faulty luteinization é evidenced by endome- 
trial biopsies). The first course of small dose 
roentgen therapy was followed by normal menses 
and two pregnancies within nine monthse The 
first pregnancy was accidentally interrupted by 
a pre-menstrual biopsy which removed a twelve 
to fourteen day old embryo. The monthly cycli- 


cal bleeding was?not thereby disturbed. The 
4 e 
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second pregnancy resulted in the delivery of a 

normal child at full term. Four years Iter, the 


¿Clinical picture of ovarian deiciency returned in 


a more severe form, as evicenced by amenor- 
rhea an& absent luteinization. A second course 
of small dose roentgen therapy was followed by 


. - . . 
restoration of normal menses aad a third preg- 


nangy with delivery of a normal child. 
Both courses of roentgen therapy were the 
same. Four treatments were given over a seven 


to ten day interval. A total dose of 80 roentgens® 


(measured with back scatte-ing) was given to 
the pituitary gland and 80 roenzgens was given 
to each ovary.—Mary Frances Vastine. 


SEWELL, Ropert L., Dowpy, ANDREWH., and 
VINCENT, James G. Chemotherapy and 
roentgen radiation in Clos-ricium welchii in- 


fections. Surg., Gynec. €? Oèst., Feb., 1942, * 


74, 361-367. 

Fifteen patients with “gas gangrene” have 
been seen in the Strong Memwrial Hospital, 
Rochester, N. Y., since 1937. The authors’ 
work :s based on the experience with these 1S 
cases together with the study of 255 dogs in 
which they produced Clostridium welchii infec- 
tion experimentally. 

Clinical clostridium infections range in sever- 
ity from relatively benign infections to more ful- 
minating and malignant types. In this work the 
criteria for calling cases "gas gangrene” were: 
(1) positive cultures of C/ostridzum welchii; (2) 
spreading infection; (3) gas in the tissues, and 
(4) discoloration and edeme cf the involved 
structures. 

The summary of the findings is outlined as 
follows: 


a 


L 


(1) Many of the virulent infectiongcaused hy e 


ofa 


Clostridium welchii are more of the n ON 
d 


cellulitis than a gas gangrene. 
(2) Radical surgery is recommended only in 

cases cf severe vascular damage. \ 
(3) Sulfanilamide or roertgen irradiation, 


when used alone, exerts a benefic al effect on the / pa 
* 


course of the disease, and t» about thesame 
degree. Sulfathiazole is proba*ly , somewhat 
more efficacious. Sulfadiazine is <uperior to ahy 
other drug or method of trea-ment (experi- 
mental proof only). 

(4) The combined use of both sutfadiazine 
and roentgen irradiation has gwen poorer re- 
sults experimentally than has tke ase of either 
separately. n * ° 

(5) Clostridium weichii antiserum is of some 


=” 
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efficacy only when additional methods are usec 
to comBat the local lesion. ] 

(6) Conservative surgery coupled either with, 
a sulfonamide or with roentgen irradiation 1s 
the treatment of choice. At present, cÓnserva- 
tive surgery plus sulfadiazine is recommended. 


, r e- 
—Mary Frances Vastine. 


Cossie, W. G. The complications of irradiation 
treatment of carcinoma of the cervix. Am. J. 
Obst. & Gyner., Dec., 1941, 42, 1003-1008. 


The hope of increasing the salvage rate of 
patients sufering from carcinoma of the cervix 
depends on carrying radiation treatment to a 
point sometimes beyond the tolerance of the 
adjacent tissues. This is true because 65 to 76 
per cent of patients suffering from carcinoma of 
the cervix do not come for treatment until the 
disease has progressed to Stage 111 or Iv. Two 
types of reaction are met with: (1) the acute or 
inflammatory, and (2) the late or fibrotic which 
may pass on tœa state of necrosis. 

This studv*includes 320 patients treated for 
carcinoma of the cervix during the years 1935 
to 1940 inclusive. The complications which can 
occur may be outlined as follows: 

(1) Irradiation sickness (with cystitys and 
proctitis) is a fairly frequent development 
during or immediately following treatment. 

(2) Cystitis s much less frequent when a selt- 
retaining catheter keeps the bladder empty 
during radium treatment. Distortion of the 
base of the bladder with displacement of the 
ureteral operings is commonly observed. 

(3) Carcinomatous infiltration of the bladder 
was found a number of times on cystoscopic ex- 


.aminatior when its presence had not been sus- 


pected. Seventeen of the 14 autopsies held on 


"ey di i1 this series showed ureteral obstruc- 
| , 


on,Phyd-cureter and hydronephrosis or pyo- 
nephrosis €Ín every case, the obstruction was 
dye to ma ignant infiltration of the cellular 
tissue. 

(4) Fever and infection during the course of 
treatment may cause much concern. Out of 47 
patieħts m, tht study with positive hemolytec 
stfeptococcus cultures, 25 developed some com- 
plication subsequently such as excessive py- 
rexia, vacinitis, pyometria, cellulitis, thrombe- 
phlebitis,” pelvic abscess, peritonitis or septi- 
cemia. 

(5) Proctigis is encountered frequently but it 
isa condition which erdinarily disappears with- 
in a few weeks. The typical late irradiation le- 


Abstracts of Roentgen and Radium Ligerature 


i F ° 


s on is rectal ulceration. Two id bare been , 


described: (2) primary chronic alceration 9 ‘the ® * 


rectum, and (4) an extrinsic type whic is 
characterized by massive perirectal cell litis 
and stenosis of the rectum as & result of which 
ulceration develops. The warning is given that 
symptoms simulafihg intestinal obstruction 
several months or years after irtadiati@ nay 
well be due to stricture rather than metastases. 

(6) Spontaneous fracture of the neck of the 
femur following roentgen treatment cf carcino- 
ma of the cervix can occur but none of the pa- 
tients in the series under discussion exoeri- 
enced this complication.—Wary Frances Vastme. 

e 


DESJARDINS, AnTEUR U. Prob.ems in roentgen 
therapy for Hodgkin's disease and lymphe- 
sarcoma. Radiology, July, 1642, 39, 16-26. 


Often the maximum results are not obtained 
in treating Hodgkin’s disease or lymphosa-coma 
with roentgen rays. This may be because the 
rays have not been applied to the fields where 
the cause of the trouble is really located; it may 
be due to improper time distribution of the 
treatment, wrong quantity or quality ways, 
pathological factors or clinical factors tha: de- 
pend on the stage of the disease. There i a 
general tendency to direct t-eatment tc the 
*cervical, axillary and inguinal lymph noces but 
there may be involvement of the mediastinal 
or abdominal or retroperitoneal nodes and the 
fields must be selected accordingly. Irradiation 
of the abdomer affects the leukocytes more than 
zhat of any other part of the body so the leu- 
kocyte count must be watched very cl »sely 
during abdominal irradiation. 

From the author’s experience with more than 
2,000 cases of lymphoblastema he believes that 
irradiation at 140 kv. is more efective than that 
at 200 kv., provided the treatment is applizd to 
-he correct anatomical fields and excessive 
loses are not given. This is true even of medas- 
tinal and retroperitoneal lymphoblastome. 

The doses required are not as large as -hose 
for epithelioma. Therefo*e protracted frac- 
tional irradiation is not mecessary. The best 
long-terms results are obgiined by grving cach 
feld in one or two days as large a dose as can 
be tolerated without injuring the skin, usually 
550 te 600 roentgens, surface dose measured in 
air. The fields are treated successively one at a 
time until all have been given rhe required dose. 
This depends on the exten: of the involvement 
and the tolerance of the pasient. 


- 
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Failure Yus be due to giving too small doses 
at each treatment or leaving too long intervals 
between treatments. Or itgnay be due to patho- 
logic factors such as beginning treatment in the 
terminal stage of the disease. Special problems 
may be created by lymphoblastomatous infiltra- 
tion of the skin, subcutané6us tissues, abdomi- 
nal organs, réctum, orbit, meninges, ureter or 
kidney o- suprarenal glands or erosion of a 
bronchus, which may result in fatal hemorrhage 
if not treated in time. The symptoms of these 
various types of infiltration are discussed and 
the impo-tance of early detection and treat- 


ment stressed.—.dudrey G. Morgan. 
a 


RanpaLL. Lawrence M., Loverapy, Sim B. 
* and SLUDER, FLETCHER S. Radium in the 
treatment cf uterine bleeding caused by be- 
nign lesions. Am. F. Obst. €? Gynec., March, 

1942, 43, 377-387. 

Complete follow-up records were studied on 
196 women who experienced atypical uterine 
bleeding <menorrhagia and/or metrorrhagia) 
caused by benign conditions, five or more years 
aftewstfeatment by radium or roentgen rays. 
One hund-ed seventy-five patients were treated 
with radium and 21 with roentgen rays. The 
bleeding was satisfactorily controlled by the 
initial treatment in 134 (68.4 per cent). In pv 
cases subsequent irradiation was necessary be- 
fore bleed. ng was controlled. Thus good results 
were obtained in 147, or 75 per cent. Of the 125 
patients who were forty years of age or vounger 
and treated with radium, 21 (16.8 per cent) 
established a fairly normal menstrual cycle 
after radium therapy. The percentage of good 
results from all types of radium treatment in- 
creased w th the age of the patients. As the 
age of the patient increased, the dose of radium 
administered tended to increase. The authors 
believe that fcr patients more than forty years 
of age wi-hout fibroids or when fibroids are 
present bet the uterus is not enlarged to more 
than its s ze after three months of pregnancy, 
preliminary dilatatfbn and curettage for diag- 
nosis followed by intrauterine application of a 
menopausal dose of gadium or the administra- 
tion of roentgen therapy are excellent forms of 
treatment for atypical uterine bleeding. For the 
group of patients who are from thirty toeforty 
years of aze, the choice of treatment is made 
with more difficulty. To one who is surgically 
minded, failure of about 25 per cent from irra- 
diation in the entireeseries would indicate that 


Abstragts of Roentgen and Radium Literature 





FEBRUARY, 1944 
è 
hysterectomy accompanied b7 a 98 to 99 per 
cemt possibility of cure is preferable. © 
The dosages of radium and reentgen radiation 


ae 
f 





given these 196 patients are indicated in tables e 


include@l in the article. Of the patients forty 
years of age or less without myomas (79), some 


. . 
received less than 500 mg-hr., others soa to 


e. 
1,090 mg-hr. and another grovp 1,000 to 2,000 


mg-hr. or more. The doses cf radium in the 
35 patients forty years of age or less with 


myomas varied from 500 mg-hr. to 1,000-1,20c* 


mg-hr. or more. The patients who were more 
than forty years of age with or without myomas 
(47) received r,ooc-1,200 or more mg-hr. of 
radium. The total roentgen-ra« dosage admin- 
istered to 21 patients varied from 700 tQ 1,760 r. 
—Mary Frances Vastine. 


STEVENS, Rotis H. Radium poisoning. Radiol- 

ogy, July, 1942, 59, 39-47. 

A case of radium poisoning is reported in a 
man of thirty-six, 2 commercial photographer 
who had always been well exctpt for night 
sweats, which he had had s nce youth. In the 
spring of 1924 he first noticed enlarged lymph 
nodes on both sides of the neck and in the axil- 
lae and groins. Histological s-udy of a piece 
excised from one of these nodes showed Hodg- 
kin’s disease. 

Roentgen treatment was begun on July 29, 
1924, and the size of the nodes decreased. But 
on January 27, 1925, roentgen examination of 
the chest showed continued enlargement of the 
mediastinum and it was concluded that the in- 
jection of radium was justifiable in order to 
cure the Hodgkin's disease. On January 21, 


1925, 20 micrograms of radium chloride was, 
injected. Injections were coatinugd up to >% 


November 24, 1930. During this period Wf five 
years and nine months 44c microgramW wa 
given. On June 4, 1938, a dentist discovered an 
area of necrosis in the jaw bons. This necrégis 
scon involved the nght side cf the mandible 
and the jaw became fixed. Suffering was severe 
for months. Measurements showed that the 
hone was radioactive. The patiht was pt on 
a calcium-free diet, thyroid extract and atn- 
monium chloride which stopped the pain and 
resulted in great improvement. Subsequently 
he again suffered great pain; he was put on this 
treatment again and recovered again. Now after 
eighteen years of treatment he isgwell, is con 

tinuing his work and does ngt show any signs 


| 


d 


of Hodgkin's disease. His blood picture has re- ) 


A’ 
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* 


Vor. $1, No. 2 


‘ 
mained normal throughout the years except 
that occasionally there has been 4 to 5 per cent 
eosinophils. There is no sign of malignanicy. 


He is happy and contented and says he woulce 


have taken the treatment for the cure of the 
Modgkin’s disease even if he had known it 
„would caused the radium poisoning. The in- 

. terfst of this case lies in the fact that a known 
quantity cf radium wss given over à period of 
eighteen years. The amount retained was 11.2 
micrograms out of 449 micrograms, or 2.5 per 
cent, more than enough for destructive action. 
—Audrey G. Morgan. 


MISCELLANEOUS 


VoEgGTLIN. Care. Trends in cancer research. 
Surg.$Gynec. & Obst., Feb., 1942, 74, 501-564. 


At the end of the nineteenth century, Claude 
Barnard's plea for controlled experimentation 
was applied to the cancer problem. As a result 
a large number of nzw facts have been dis- 
covered: 

(1) The frgf mpo-tant conclusion reached 
from experimental wo-k was the high specificity 
of malignant cells. Each one of the many types 
breed true in vivo anc in vitro. 

(2) In 1915, the production of skin cancer in 
rabbits by she long c»ntinued topical applica- 
tion of coal tar was ar nounced. This important 
discovery shifted the trend of cancer research 
into the field of chemistry. 

(3) Recently some progress has been made 
in the study of the dietary factor in the produc- 
tion of induced tumcrs. 

(4) The discovery of the artificial chemical 
carcinogens was a mi estone in cancer researca 
as it has made possible the experimental pro- 
eduction of tumors under controlled conditions. 
Iw is firmly established that very large doses cf 
temalf sex hormones acting over a long time 
can induce malignant tumors of the breast and 
uterus in Mice and rats. 

és) Recently, claims of the carcinogenic ac- 
tion of cell free extracts of tissues and of urine 
from cancer patients have been made. Final 
proof of these claims must wait on more thor- 
ough inveése gation. ° 

(6) Experiments with normal and regenerat- 
ing rat livers and rat hepatomas make it appear 
that some of the important enzymatic activities 
of the tumor show marked decreases. This 
attribute may perhaps account for the spec fic 
tumor biology. 

(7) A*very great duction in catalase ac- 
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t vity in the hepatic tumor has been es while 
a lesser decrease has been noted in that part of 
tae liver which is apparertly normal in the ` 
tumor-bearing animal.—Mery Frances Vastine. 


Kuoaps, C. P. Precancerous lesioas. Surg., 
Gynec. © Obst., Feb., 1942, 74, 5497551. 


The common factor to be discgrned in these 
chenges which are known to tend to bezom=n2o- 
plastic is probably an atrophy. This -trophy is 
prcbably due to some mechanism which pre- 
vents the normal life and reproductson of she 
affected cells. 

A table in which are presented recogmzed 
excmpleg of cancer which s known to follow 
the appearance of an atrophic process 1s repro- 
cuced: 

PRECANCEROUS €HANGES " 

L Skin 
A. Keratoses of the atrophic skin 
B. Xeroderma pigmentosa (atrophy) 
C. Radiation dermatitis atrophy) 

D. Burn scars and lupus (atrophy) 

E. Arsenic dermatitis (atrophy) 
Kraurosis vulvae (atrophw) 
Plummer-Vinson disease (atrophy) 
Thyroid cancer after hypothyroidis-a © 
c. Cancer in undescended a-rophic tesqicle 
€. Cancer of liver on cirrhosis 

-. Leucemia on aplastic anemia 


~ 


n?'pr 


e x . mn à ae ait 
Xinosita proved that the ‘eeding ofdimetFyl- 


-minoazobenzene (butter yellow) to mts taking 
¿ diet of rice would regula-ly produce hepetic , 
cirrhosis followed by hepa-ic cancer. ‘This ex- 
periment was verified and further aaalyzec in , 
the author's laboratory. Ft is observec taat 
camcer recurs and grows in the face «f a mbeu 
which is incompatible with the life and growth 


h e 





concentration of a toxic breakdown product 
of butter yellow which will kill norma! rat liver 
cells has no effect upon the growth end multi- 
plication of liver cancer cells—Mary Frarces 
Vestine. 


LIEBERMAN, Louis M., Hewes, Purmer J., and 
LEoroLDp, Simon S. Roetgen thempy cf ex- 
perimental lobar pneumenia in dogs. 4m. J. 
M. Sc., Jan., 1941, 207,,22- 100. 


The authors have pursued the study of 
roentgen therapy on experimentally prcduced 
lobar*pneumonia for some th-ee years, begin- 
ning just prior to the adveat of chemotherapy. 
They continued these studies because of the 
very encouraging evidence. e 


266 
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* Forty-fiye dogs were infected? 26 of these 
were an with roentgen radiation; 19 serving 
as controls. The development of pulmonary 
disease was confirmed by «oentgenoscopy and 
roentgenography. 

The quality of radiation applied varied, in- 
cluding that produced by 80 kv. ( mm. Al); 
that produced with 135 kv. (0.25 mm. Cu plus 


I mm*A)), and that produced with 200 kv. 
(0.5 mm. Cu plus 1i mm. Al). , 

Twenty of the animals were handled as group 
1; half of these were treated with roentgen 
radiation, the other half serving as controls. 
The dosages varied from 7o to 120 r, one, two or 
three treatments being given at daily intervals. 
All of this group died. Group 2 included only 4 
animals, 1 serving as control, the other 3 being 
tPeated with 135 kv. therapy. One of these 
survived (receiving 150 r the first day; 124 r 
the seconc). There were 21 animals in the third 
group, 8 of these serving as controls. The others 
were treated with 200 kv. therapy receiving 
treatments on the first, second or third davs, 
varying from 107 to 240 r. Five of the 13 
animals survived; those receiving, for the most 
part, She greatest dosage and treatments over 
the three days. 

Pathologically, there were found pneumonic 
infiltrations, including congestion, edema, hem- 


orrhage and neutrophile infiltration. Atelectasise 


was found in about one-half of the cases. The 
irradiated animals showed about the same de- 
gree of congestion and hemorrhage as found 
among the controls. However, those receiving 
roentgen radiation. showed less edema, less 
atelectasis, a decrease in neutrophiles and a 
relative increase in round cell infiltration. 

The authors speak of Korb’s work which 
indicated that even with dosages as high as 
22,000 r, using high voltage, there was no effect 
upon cultures of tubercle or colon bacilli; 
whereas, with rays generated at 50 kv. these 
bacteria were killed with smaller dosages. Korb 
also found that bacterial radiosensitivity in- 
creased markedly with increases in tempera- 
ture. They also referto those studies which in- 
dicate that irradiation increases the alkalinity 
of tissues and that an alkaline medium is more 
ideal for neutrcphiles? Mention is also made of 
changes in the molecular structure of toxins as 
well as of allied proteins and the elevation of 
the globulin fraction (and the concurrent in- 
crease in antibodies). Reference is also made to 
Desjardins’ theory of leukocytic degeneration 
bv roentgen irrfdigtion and the resultant 

. ^ 
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stimulation to phagocytosis locally.—.4. 4. de 


Lorimter. 
a e 


Beard, J. W., Tavron, A. R., Saanr, D. G. and 


Bearp, Dororuy. The nature of a virus as- 
sociated with carcinoma in rabbits. Surg? 
Gynec. & Obst., Feb., 1942, 74, 509-513. 


. ». 
Ihe isolation anl properties of a specific * 
e. 


material from virucinduced cottontail rabbit 
papillomas are described in this article. This 


material behaves bielogically as does the virus e 


responsible for the d sease. It is a nucleoprotein 
obtainable in solutions of high homogeneity. Its 
physical properties with respec- to sedimenta- 
tion, electrophoresis, diffusion, and viscosity 
are those of a molecular substance. With respect 
to the physical state this animal virus f&lls into 
the same category as that occupied by the 
macromolecular plait virus nucleoproteins.— 
Mary Frances Vastize. 


ELLINGER, FRIEDRICH, and Davison, CHARLES. 
Changes in the central nervus system of 
goldfish irradiatec in the depths of a water 
phantom. Radiolory, July, 1542, 39, 92-95. 


Goldfish have becn found suitable animals 
for the evaluation cf the biolcgical action of 
roentg&n rays. In this article experiments are 
described in which goldfish were irradiated in 
the depth of a water phantom measuring 
32X32X32 cm., which permits of maximum 
backscatter even at « depth of 15 cm. 

Histologic examination of the brains of these 
goldfish showed marked changes, particularly 
in the medulla oblongata. The technique of the 
experiments and the histological findings are 
described. A compar son of the findings in one 


of the fish irradiatec in the »hantom and an- ° 


other irradiated at the surface sh@wed that 
though the animals survived for abou the 
same length of time there were more marked 
changes in the myelin sheaths of the fish ir- 
radiated in the deptas of the paantom. Thee 
were greater changes also in the nerve cells of 


the medulla oblonga:a; there was almost com-. 


plete destruction of tae cell with g dose of 4,000 
. - . 
ra the depths while a dose of 1,240 r on the 
surface caused only s ight decrezse in the num- 
ber of cells. In one fish an estimated body dose 
of about 340 r caused pigmentation gnd brain 
changes at a depth o 10 cm., though the mini- 
mal dose required to cause pigmentation on the 
surface is about 8co r in aic-*-4udrey G. 
s . 

Morgan. * 
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THE DEMONSTRATION OF PULMONARY LOBES AND 
INTERLCBAR FISSURES BY ROENTGENOGRAMS 
i OF AN ARTIFICIAL THORAX , 


By E. M. MEDLAR, M.D., G. S. PESQUERA, M.D., 
W. H. ORDWAY, M.D., anp E. C. LASHER, R. T. 


From the Hegeman Research Laboratory 


and the Metropolitan Life Insuraace Company Sanatorium 
E MOUNT MCGREGOR, NEW YORK 


T IS the usual procedure to interpret the 

pathologic condi-ions observed in roent- 
genograms of the chest as being in the up- 
per, middle or lower thirds of the Puimo- 
nary field, or in the hilar, central or lateral 
thirds. Such ‘nterpretations disregard the 
larger anatomical anits, the lobes of the 
lung. Anyone who is familiar with the path- 
ology of pulmonary tuberculosis in man 
should be acutely conscious of the impor- 
tance of the large anatomical units of the 
lung, for in this disease the preponderance 


*of dangercus cavitating lesions occurs in 


the ceph£lad or superior portions of the 
bbe and tubercu ous foci in the inferior 
or cauda] portions show a very strong 
tendency *to retrogress completely or to be- 
cme small, firm, eacapsulated lesions. Be- 
cause of this peculiarity of pulmonary 
"tuberculosis it is important to deter- 
mind whethér the initial lesions and lee 
“Spreads” *of the disease are in the upper 
or the lower portions of the lobes of the 
lung. ., 

The prominent position now held by 
thoracic surgery also calls for the location 
of pulmonary pathology in relation to the 
pulmonary lobe’. I* lobectomy is to be per- 


‘ormed a preoperative location of the path- 
slogic condition enables the surge»? to 
ippraise the physiological after-effecr de- 
oendent upon the volume of tissue to be 


e-emoved. The removal of the relat vely 


small right middle lobe, for instance, should 


not cause any undue over-compensation 
a7 e. 


of the remaining lung tissue, whereas the 
removal of a large lower lcbe maght cause 
a serious physiological complicatior at a 
date far removed from the operative pro- 
cedure. If thoracoplasty is under considera- 
tion and the pathologic condition can be 
demonstrated to be in the cephalic portion 
of the lower lobe, then it would seem -o be 
a needless sacrifice of lung tissue to per- 
form a total thoracoplasty when orly a 
limited area need be compressed. 

Before an interpretation of the relative 
position of pathologic tonditions seen in 
rcentgenograms of the chest is possible, it 
is necessary to demonstrate the limits of 
the lobes of the lungs and of the :nter. obar 
fissures in a three dimensional feld im the 
normal chest. This is impossible because 
under normal conditions the inter obar 
fissures are not of sufficient density <c cast 


* 
a shadow that would demarcate the lobes. 
e 8 
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It is well known from dissection of cadavers 
and from necropsy observations that inter- 
lobar fissures vary to a®certain degree in 
both their extent and their position. For 
instance, the fissure between the upper and 
middle lobes of the righeelung may vary 
from &@ smalb superficial depression to a 
complete separation of the lobes down to 
the bronchial tree at the hilum" Textbooks 
of anatomy offer little aid since the pul- 
monary lobes and their relation to bony 
landmarks are dealt with in a very sketchy 
manner. The absence of any satisfactory 





FIG. 


covered with lead foil. 


of the lung lobes are shown at the side 
lower lobes of the left lung to the right. 
and of lumg lobes were used. 
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method of orientation at present makes it 
impossible to determine whether lesions in 
tertain areas are present within a certain 
lobe or gn interlobar fissure. 

The only approach to a selution of this 
problem is upon an expermmental basis. 
Tug was first attempted by Sampson, 
Heise and Brown when they used wire 
gauze to locate the interlobar fissures in- 
side the thorax of a skeleton and then took 
roentgenograms from various angles. Later 
Berry and Childs* attempted to demon- 
strate interlobar assures in cadavers bv 


|. This is an assemblage to illustrate the method of procedure and the casts used. At the topWs the 
dummy set at an angle to show the anterior, posterior «nd lower divisions. |t is 
lobes and mediastinal contents in place and is ready for the taking 
desired. Just below the dummy is a paraffin cast of the mediastinal 


assembled with the lung 
of roentgenograms in Ay position 
contents with the pleural surfaags 


To the left is the master plaster cast of the right lung as it appears from a medial 
view and to the right is the left lung as it appears from a lateral view. 
a latex mold of a loBe of a lung and a mold assembled for the pouring of a cast of a lobe. Paraffin casts" 

the three lobgs of the right lung to the left an: the appé and 
Throughout the study paraffin casts of the m ed:astpnal conterts 


Be ow these structures there is 


F1G. 2. A posteroanterior roentgenogram showing the mediastinal contents covered w th lead foil. When 
considered ez masse the trachea and main bronchi, the esophagus, the heart, the large arteries and veins, 


and the areolar and adipose tissue form 
the usual chest roentgenogram. 


a considerably greater bulk than is generally realized when viewing 
The apparently large size of the mediastinal contents as shown in this 


roentgenogram emphasizes that fact. If the appearance portrayed here is kept in mind w$&en the other 
roentgenograms age studied a clearer conception of the various structures shown will ly: obtaine® and the 
blocking out by the mediastinal contents of certain portions of fissure and lobes can be appreciated. 

j * 
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Frc. 3. A posteroanterx- roentgenogram with lead foil pleced in the three interlobar fissures. Ngge that in 
this pair of lungs the :rterlobar fissure on the left side is Fighest at the level of the fourth rib at the poWero- 
lateral part of the crest, while the analogous fissure oa the right reaches its highest point at the level 


of the fifta rib at the costovertebral junctipn. The fissure between the upper and the middle lobe cf the 
right lung has a sligb- upward concavity and extends almost horizontally at the level of the third rib 


ventrally. At full ingpration this level might readily®be at a level between the third and the ‘ourth nbs. 
The fissures follow the contour of the mediastinal contents and the major fissures extend down t5 the 
diaphragm. The twc horizontal lines are drawn at the level of the fourth and the sixth costoverte»ral 
junctions and represert horizontal planes through the chest. The first rib shows only as a light ine ia this 
roentgenogram becavise of the angle at which the outline is pointed on the pleural surface. These pants 
were chosen because they remain stationary, while the position of the ribs and the sternum che ages some- 
what during the process of breathing. Note the relationship of the interlobar fissures to the two horizontal 
planes. The practica significance of this arbitrary divison of the pulmonary field is presented in tne text 


and with the description of Figures 24 to 31. 


el16. 4. A righ- anterior oblique roentgenogram of the art ficial chest shown in Figure 3. 





j 5 : 
lobes in stu. This procedure proved to be 
ngne too satisfactory because only antero- 
posterior roentgenograms of the chest 
could be o»tained. It was also found that 
the cpoperatipn necessary to carry on such 
a study was difficult to obtain. Levitin and 
Brunn? carved model lobes of the lungs out 
of paraffin which c fered little resistance to 
the passage of roea-gen rays, bringing out 
the interlobar fissv rss by means of lead foil 
inserted begween the lobes. These models 
were placed in position within the skeleton 
of a thorax and roentgenograms were ob- 












arterior, oblique and lateral. To llus-rate 
the condition observed in the roentgeno- 
zrams the authors resorted to diagrams as 
thev did not consider the original -oent- 
zenograms satisfactory 107 reproduct on. 
Such diagrams were none too satisfactory 
since the actual shape of the fissures and of 
the pulmonary lobes coul not 5e aprreci- 
ated,due to the lack of an impressicn of 
depth in the diagrams. Peirce and Stoc«ng' 
tcok roentgenograms of frozen sections 
of the thorax of cadavers which were cut in 
the right and left anterior oblique posit:ons 
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and made careful comparisons between the for normal lungs tend to cor tract to a cer- 

. . - a 
roentgenograms and the corresponding sec- — taih extent when the thorax is opened, even 
tion. These studies gave a fairly good idea *in preserved cadevers. Any manipulation 
of the lobes and fissures but they required of the, doughy tissue leads to artefacts 
reconstruction drawings to visualize the which increase the difficulty of obtaining 
entire structures in these«esitions. In addi- satisfactory roentgenograms in cadavgrs.* 
tion, éhe lures in their specimens showed The transference of entire lungs and of* 

® 
* 
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Fic. 5. A left anterior oblique roentgenogram of the same set-up as shown in ligure 5. Of particular interest 
is the considerable change in the configuration of the interlobar fissures when comparisons are made 


between “igures 3, 4 and s. 


Fic. 6. A left lateral roentgenogram of the model. This demonstrates clearly that the fissure between the 
right upper and middle lobes extends to the ventral but not to the dorsal costal surface. It is also to be 


. è " n m à n ‘ s 
noted thet neither major fissure reaches to the ventrel surface of the theracic cavity while they both 
extend tc the dorsal and to the diaphragm surfaces. The partial overlapping of the main Assufes is plai y 


shown. This condition should be remembered when lateral roentgenograms »f the human chest are Inte. 


preted. 


considerable disease and the thoraces were 
In a state of expiration so that the relation- 
ship to ary bony landmark as seen in the 
usual roentgenogram would not be the 
same. 

It is practically ifhpossible to obtain sat- 
isfactory molds or casts of entire lungs, or 
of lung lobes in the fresh state, because of 
the inherent nature of the tissue. For the 
same reason it 1s difficult to demonstrate 
the relationship, of the interlobar fissures 





to the bony lanc marks of the chest cavity, - 
MEE e bony landn € 


pulmonary lobes ower to z solid Substance 
that would permit of handling as one ne u 
choose would appear to ke the procedure 
of choice in any stady Wherein anatomical. 
r* ations are under consideratios*. ‘Tt would 
also be desirable to use the same thorax 
from which the lurgs are obtained but the 
acquisition of such a humzn -horax is next 
to impossible. No matter how such a study 
Is carried out, artefacts cannct pe avoided. 
We conducted ovr studv of this problem 


as follows: A pairo. human lunes gs, free from - Ex 


\ 
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Fic. 7 and 8. A postereanterior and a lateral roent- 
genogram of the right upper lobe covered with lead 
foil. The denser portions on the mediastinal and 
interlobar surfaces are due to several thicknesses 
of lead fcil that the roentgen rays are obligec to 
penetrate and thus indicate the general contour of 
these su-races. The notch in the upper portion of 
the lobe indicates the area occupied by the large 

*vessels pD&ssing to the right arm and shoukler 

e girdle. The diameter of the lobe is greatest in the 
dorsoventral #xis and the interlobar surface has 
the shapgrof a check-mark with a short oblique 
dorsal afd a long horizontal ventral portion. 

rfc. 9 and 10. A posteroanterior and a lateral view 
of the right lower lobe. The mediastinal and 
diaphragmatic surfaces of this lobe are concave 

2+ "' while the remainder of the outer surface is convex. 

The interldbar surface is twisted on itself and gives 
the appearance of a »ropeller blade when viewed 
laterally. The upper third is somewhat less per- 
pendicu zr in its descent than the lower two-thirds. 
A considerable portion of the volume of this lobe 
lies below the highest level of the diaphragm. This 
area cannog be visualized in the posteroanterior 
view. e 


Frs. 11 and 12. A posteroantemor and a 7 ght literal , 
view with the right middle leb2 and t» man fis- 
sure covered with lead foil. This lobe hæs a wedge- 
‘ike appearance when viewed from any angle. The 
mesial surface curves about the mediastina con- 
rents in the ventral half of the chest. “he volume 
of tissue ventral to the medmstinal contents £s well 
as that portion resting upen the dirphraem is 
small. The dorsal tip of this obe extends to about 
the mid-axillary line as is showr in the Eteral view. 
The mediastinal surface is =p>roxima-ely ef the 
same dimensions as the broadest lateral surface. 
The upper interlobar surface extends a most hori- 
zontally and is s.ightly coarex. Lowe- inte-lobar 
surface is slightly concav and sligh-ly twisted 
on itself to conform to coeresponding portan of 
the lower lobe. Contact berween the upper and 
lower lobes is dorsal and ebove the middle lobe. 

Fi. 21. A posteroanterior®72w of an attempt to 
simulate a condition sometames observed in roent- 
genograms of the chest. Ncte the wedge-shaped 
typ of the “lesion” with the base 13 the ateral 
position. Such an appearaace is comnon. y diag- 
nosed as encapsulated interlobar effusior. Other 
viewsof this "lesion" are shon on Figures 22 end 23. 





Fic. 13 ane 14. These illustrate a left lateral and a 
: 4 


posteroarterior roentgenogram of the left upper 
lobe. The greatest diameter of this lobe is vertical 
since it extends to the diaphragm although the 
volume cf lung tissue is small at the diaphragm. 
The lobe extends around the mediastinal contents 
and is of small volume in the ventral flap. There 
is no carciac notch, such as is usually described in 
textbook: of anatomy, in this particular specimen. 
The interlobar surface is slightly convex. About 
midway between the left anterior oblique and 
lateral pesitions this surface presents a linear ap- 
pearance with a diagonal downward dorsoventral 
course of about 45 degrees. 


Kic. 15 and 16. A left lateral and a posteroanterior 


view of the left lower lobe. The mediastinal and 
diaphragmatic surfaces are concave while the re- 
mainder ef the outer surface is convex. A consider- 
able volume of this lobe lies dorsal to the heart and 
is not seen in the usual posteroanterior roentgeno- 
gram of the chest. The same is true of smaller vol- 
ume of tissue blocked out by the diaphragne. The 
interlobar surface is a reciprocal of the interlobar 
surface of the upper lobe. 


macroscopic disease and with complete in- 
terlobar assures ón both gides, was ob- 
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tained at necropsy.* This part of the pro- 
gram proved most difficult because of vari- 
* . * ~ * 

ations in the completeness of interlobar 
fssure® and the presence o pleural or Qf 
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inter obar adhesioas. The lungs in the fresh 


state were moderately distended withg 10% 
- . . . e 
perecont formalin >y the gravity method to 


approximate normal inspiration as nearly 


as ore could judge with the lungs outside, 
the thorax. In this condition thev were 
immersed in 10 per cent formalin and 
thorcughly fixed for two weeks. The tissue 
was gradually dehydrated over a period of 
several months, starting with a £o per cent 
solut on of alcoho . The dehydrated lungs 
were placed in ch oroform to glisplace the 


alcohol and later were transfered to a solu- e 


tion ef chloroform saturated wath a 
le 


After several weeks in this soktior 
lungs were placed in melted paraffin in 


parafin oven, where many changes were 
necessary to get rid of the chloroform. The 
paratin-impregnated lungs were then re- 
moved and quickly cooled to harden the 
paratgn. Because of the bulk of the tissue 
it tock over a yezr to carry out the pro- 
cesses described. In the final process of 
hardening some ir-egular shrinkage of the 
lung surfaces, as well as of the entire lung, 
occured since parzffin decreases in volume 
durinz the process of consolidation. These 


d 


shrinkage defects were later remedied by 
moldmg modelling clay ove- the surface. 


Durirg the whole >rocedure the interlobar, 


fissures were not disturbed. m 


Plaster molds o^ each lung were made 
ard n aster casts preserved. "khe lungs were 
then separated into lobes aad 'Solds and 
casts of each lobe cbtained. Latex molds ef 
the casts of the individual lobes were made 
ard, bv the use of these permanenfmoldsy 
it is possible to obtain casts af a Y lope as* 
desired, either in plaster or pafaftin. The 
master plaster casts of the whole lungs were 
placec in proper position and a plaster mold 
of the thorax was -hen cast with*anterior, 


^. 


pesterior and bottom portions. This was ° 
whittled down to crudely resrable the ex- 
* . s 
* We are indebted to Dr. |. Lebowich of the Saratoga County — * 
Laborato-y for the pair of lurzs we have used. e * 
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Fic. 17 and 18. A postesoanterior and a right lateral view with the right lower and left upper lcts covered 
with lead foil. Note the partial overlapping of the interlobar surfaces. The extent « f this ove-laprPfe 1s 
shown more clearly m Figure 6. 
: E 
e. 





Fic. 19 and 2@ A posteroanterior and a left lateral roertgenogram with the right upper and lef ower lobes 
| covered with lead foil. Of particular interest is the part al overlapping of the interlod@ surfaes as shown 


in the lateral view. " " 


* mediastinal 


~ » Ld 
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22 amd 23. 
ethdition shown in Figure 21. In the oblique position the shape of the “lesion” has not altered but the 
change in the position demonstrates clearly that the area involved must be in the region of the dorsal 
portion cf the middle lobe. The lateral view shows the comp ete involvement of the dorsal tip of the middle 


FIG. 


lobe instead of just the interlobar fissure. 





A right antero-oblique (Fig. 22) and a right lateral (Fig. 


2°) roentgenozram of the same 


The purpose of this demonstration is to emphasize the fact that 


a localized pneumonia in this region can cast a shfidow indistinguishable frem an enc: ipsulated interlobar 


effusion. 


e terior of the thorax. With the lung casts 
inside the mold of the thorax a cast of the 
contents was obtained. A 
roentgenogram of the chest from a person 
corresponding in size and weight to the 
cadaver -rom which the lungs were ob- 
tained was placed interiorly over the an- 
terior and posterior portions of the thorax 
mold and the position of the ribs was trans- 
ferred. Since the roentgenogram used was 
taken at cull inspiration it is probable that 
the lung fissures in the model are a trifle 
high in relation te the ribs, for the model 
was made from lungs Judged to be in a posi- 
tion of normal breathing. The ribs were 
then pairted on the inner surface of the 
artificial thoracic cage with white. lead. 
With this variety of molds and casts it was 
possible to arrange any combination of con- 
ditions desired, and once the dummy was 
assemblea roertgenograms could be ob- 
tained frem any desired pogtion in a man- 


ner similar to the taking of roentgenograms 
of the human thorax. 

lo demonstrate the position, size and 
shape of the interlobar fissures thin sheets 
of lead foil were p aced between the lobes, 


and to accentuate the size and position of 
e 


the lobes and of the mediastinal contents 
the V isceral pleur: al surfaces of these struc. 
tures were with n lead fof. 






-— » 
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Pathological processes known We exist in 
human lungs could be simu ated' by using 


substances of grea-er or lesser resistance to 
rcentgen rays than the remaindessme? the 
lung casts would possess, thys controlling 

gradations in dens ty. W hile it J admitted 
that this type of model contains a good 
deal of artificiality. it is possible to prepare 
an "artificial set-up” and to zest the ability 
of the roentgenolozist to accurately inter- 
pret the size, shade and locagion of *'le- 
sions” placed at wal within the casts of the 
lungs. Likewise, such a prccedure can serve 
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E 
to assess the accuracy of serial sections by 
* planigfaphy. ° 


The size and exact shape of the lungs ande 


' of the thorax may not be entirely correct, 
lut they are well within the range "of ver- 
gations taat are 2acountered in human 

*thdyaces. The posiz7on and contour of tie 
int@lobar fissures are correct for the pair 
of lungs used. The absence of the structures 
eexterior to the chest cavity, of the heert 
and other tissues of -he mediastinum, of tae 
bronchial tree, ard of the normal lung 
"markings" is to be regretted, but it helps 
to emphasize the position, site and size of 
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such things as the interlobar fissures, the 
lobes of the Jungs and the mediastimal con- 
tents. e 

The main interest to those who are con- 
cerned with the interpretation of pulmo- 
ra-y shadows aseeen in rcentgenograrrs is, 
cf course, the illustrations which ascom- 
pany this paper. They are all prints reduced 
from the £ctual roentgenograms of the 
medel which were taken on che usual 
14 X 17 inch film. The roe1atgenograms were 
taken at a distance of 5 feet from the ob- 
ject with a technique fouad by trial to z ve 
c penetration that woul clearly demon- 





Fic. 24. A roanterior roentgenogram with simulated tuberculous cavities placed in the various cbes 

of the lugs in locations where such lesions are commonly encountered in each lobe. These ez vities may 

gary in the r location in all directions but they ¿re prepoaderantly in the upper portions of each lobe. 3imce 

m interlobar fissures are not visible it is not possible to state the locatior of the theee lower eavities vith 

the lobe rvolved. The horizontal planes, re»resented by lines, are drawn at the level of the 

igh M. sixth. costovertebral junctions. To appreciate the relation of the inter ober fissures to these 
line$ referWack to Figure 3. A lateral view woul shew that all but the lowest cavity on the right were 
located doMally. * 


Fic. 25. A posteroantersor roentgenogram of proved tuberculosis taken one year befor= death. The consider- 
able displacement o: she tissue to the right caused the dev elopment of an emphysematous left hing. V ith 
such a cfndition a downward displacement of the interlcba fissure would be anticipate d. Sinee the cavity 
on the left is below tae plane drawn at the level of the sixth costovertebral junction and was known to 
be dorsa. ir position the location could be stated to be in the upper portion of the lef- ower lobe. Nec-cpsy 
reveale@ a markedly emphysematous lung with a thin-wzlled cavity in the lateral area af the upper pcr ion 
of the lower lobe wi-h the upper edge of the cav. ty 2.5 2m. below the apex of the labe. 

iu 
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strate the structures within the “dummy.” 
The reader 1s asked to overlook the ab- 


errant shadows in the soentgenograms and e 


to consider only the main features por- 
trayed, for we admit considerable inepti- 
tude in the artistic handlng of the subject 
matter. The descriptions of the roent- 
genograms accompany the illustrations. 


DISCUSSION 


In presenting the studies we have con- 
ducted, our main purpose is to give to those 
concerned with the interpretation and 


' ! i 
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treatment of pulmonary disease a clear and 
useful concept of the anatomical rtlation- 
ship of the pulmcnary lobes and of the in- 
terlobar fissures to the bonv landmarks as 
seen in roentgenc grams of the chest. TRe 
usual posteroanterior, oblique and lateral 
positions have been illustrated and st 
roentgenograms would have been fided 
had the expense of illustration not been 
prohibitive. It is hoped that the illustra 
tions reproduced will convey the three 
dimensional structures of the chest. 

It is fully realized that zhe exact relation- 


eos 








lic. 26. ^ posteroanterior roentgenogram of a proved tubereulous case taken about cne year before death. 
There i: a pathologic process between the two planes on both sides with a cefinite cavitegcut across by 
lower piane on the right. Without the dorsoventral location of the lesion it is impossible tO%fefine the lobe 
involved. Fig. 27. A planigram taken 9 cm. from the table top showing the saarpest outlme of¥he cavity on 
the right. The lesion on this side was evident at 5 cm. so that it was distinct y dorsal in position. The leon 
on the left became evident at 9 cm. and a multilocular cavity was shown ventral to -his section. Applying 
the knowledge gaified from studies of the dummy it can be stated that the lesion on the nght Wm. ical 
portion of the lower lobe and, on the left, in the upper lobe ventral to the Upper portioneof tfe lower lo 
These deductions were proved correct at necropsy. On the right, dense adhesions were p sent over, the 
area involved and fhis condition undoubtedly displaced the lesion somewhat upward and'laterally. This 
displacement was not sufficient, however, to invalidate the deductions made. Frora the lower shelf-like 
edge shown in Figure 27 one might be led to believe that this represented the interlobar fissure and since 
the cav ty lies above the shelf the patholégic process must be in the upper lobe. Necropsy Showed very 
little involvement of the interlobar fissure while the entire apical portion ef the lower obe was involved. . 
The dense area seen simply represents parenchymal tuberculosis. The course of the in-erlokar fissure in this 
region is such that a broad plaque rather than a shelf- ike appearance would be expected if thefissure was . 


involved to à degree sufficient to cast a shadow. " 
e 
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Fic. 28. A posteroanterer roentgenogram of a tuberculous case showing a pathologic process below the lager 
plane with a definite cavity on the right between the twoarrows. This lesion was defin tely ven-al in pesi- 
tion and a diagnosis 9° middle lobe tuberculosis was made and substantiated when a lobectomy wes per- 


formed. The tuberculous involvement was fotind to beia the upper portion of the lobe. Ncte that the lowest 


cavity on the right in Figure 24 is similar in position tq the cavity present in this case. Fig. 29. ï postero- 
anterior roeatgenogrem of the same individual three menths after operation. This shows the absence of 


the lesion demonstrated in Figure 28. 


ship of the large anatomical units of the 
lungs to the ribs s not constant, for in 
both inspiration anc expiration the move- 
ment of the bony cage and of the pulmo- 
nary tissue is 1n opposite direction. Local 

e pleural adhesions, <telectasis, emphysema, 
and consolidation of tissue as in pneu- 
m$&nia, also affect tais relationship to some 
extent. Angffnomal. such as a single lobe 

' jn the leftflung, for instance, would invali- 
date any interpretition on the left side. 
We bem c, however, that the relationships 
pRerved Mth¢ artincial thorax are applica- 
ble.to inter lretations of the average human’ 
chest proviced ther is no undue distortion 
caused by a consicerable amount of pul- 
monary disease. A practical application of 
the knowledge gained from studies of roent- 
genograms of the artificial thorax has been 
made on € cases in which the site of tuber- 











* culous cavities was in the less common 


v 
) 
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location and in which proof of the anatom- 
ical location was available from necropsy 
or surgical reports. The deductions made 
f-om roentgenograms taken several months 
prior to necropsy or surgical reperts were 
found to be valid in spite of dstortions 
caused by the pathological condicion pre- 
sent at the time the roentgenograms were 
taken. Horizontal planes through the chest 
at the level of the fourth and sixth costo- 
vertebral junctions have a practi-al value 
when interpretations 1n,re ation to pul- 
monary lobes are under considera don. The 
costovertebral junctions were selected be- 
cause they are stationary and beczuse the 
relationship of the lobes and _ iaterlobar 
fissures to the costovertebral Junction 
changes much less than it does to the ven- 
ta! portions of the ribs during the process 
of respiration. The practicalevalue of imter- 
pretations of chgst roentgenogearrs wll be 


e, x w 
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lam. 30 i 31. A posteroanterior and a left lateral roentgenogram, respectively, from a case kindly lent by | 

Dr. J. Burns Amberson of Bellevue Hospital, New York City. The patient was a white male, aged fifty-five, 
who hac hac a chill with accompanying cough and cor tinuous sharp pain in the upper anterior portion of 
his left chest five days previous to hospitalization. A dtagn@sis of pneumonia was made. Within a few days 
it became evident that a necrotizing process was gresert and that a sequestrum of lurg vas forming. These 
roentgeaograms were taken shortly before surgery was resorted to. At operation a sequestrum the size 
of a lemon was found in the mid-portion of the left upoer lobe, with the pathologic process limited to this 

. lobe. The patient made satisfactory progress following operation. 

The illustrations are given to demonstrate how a pathologic process limited to one lobe may indicate the 
à position of an interlobar fissure. That the upper lobe is involved is suggested in Figure 30 from the triangu- 
lar clear zone resting on the diaphragm (refer to Fig. 3). The lateral view not only confirms the upper lobe 
involvement but also indicates the position of the interlobar fissure by the sharp limitation of the lesion. That 
only the upper half of the fissure is outlined can be surmised from a comparison with “igure 13. It is doubt- 
ful if the lower ventral angulation of the dark shadow represents the course of the fissure. The presence 
of a sequestrum is strongly indicated in the lateral roentgenogram. . 
Horizonta’ planes through the chest at the level of the fourth and the sixth costovertebral jeinctions show 
that a pathologic process is present in this region and that an apical involvement of -he lower left lobe has 
to be ruled cut. The lateral view shows a normal apex of the lower lobe amd the les ongin the upper Me, 
ventral co the lower lobe. The position of the left interlobar fissure corresponds closely to th®gosition shown 
in the artificial thorax (Fig. 13.) ° 





enhanced provided the following sugges- 2. Below a honzontal plane a level 
tions in relation to the two planes just of the sixth costovertebral ju: | 
mentioned are used: *ologic processes in the dorsa 
I. Pathologic processes above a horizon- chest will be in the lower bobes, especially 
tal plane at the level of the fourth costo- if the main lesion abuts the dorsal surface 
vertebral junction will be in the upper por- of the chest cavity. Pa-hologig processes 
tions of the upper lobes. In tuberculosis the in the ventral half will be in the upper lobe 


® 
majority of lesions will be dorsal in posi- on the left and in the middle lobe on the 
tion. e right. à . 
e ` 
a 
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_ 3. The area between horizontal planes 
at the fourth and sixth costovertebral jurc- 


tions represents the common variations of° 


the upper edge of the main fissures og either 
side. In the pair of lungs we have used tie 
vupper edge of these fissures is about median 
*in osition and probably represents ¿tne 
average. If in this area the pathologic 
condition is present in the ventral two- 
*thirds of the chest the upper lobes are 
surely involved. If, aowever, the lesion ad- 
joins the dorsal surface, involvement of tie 
apex of the lower lobe must be seriously 
considered. To determine which lobe may 
be involved pleural endoscopy may have 
to be employed, especially if the lesion bes 
e in the uppe portion of this area. 
It is ourghope that the data presented 


LY 






Demonstration of Pulmonary Lobes é 279 
6 e 


xi e 
may prove to be of practical value to all 
who are coneerned with the interpretations 
of roentgenograms of the chest anc with 
the treatment of pulmonarv disease. 
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ATYPICAL PNEUMONIA QF UNKNOWN ETIOLOGY 


By W. E. CRYSLER, 


A/ Surgeon Lieutenant Commander 


M.D.» D. Rad.* 


e ROYAL CANADIAN NAVAL VOLUNTEER RESERVE e 


pUre the past decade a moderately 
infectious constitutional tlisease with 
frequent evidence of atypical pneumonia 
has been increasingly recognized and re- 
ported. Dingle and Finland? have con- 
tributed the most exhaustive recent review 
of the subject. They state that the condi- 
tion was recognized clinically as long ago as 
1872, and a pathological process was de- 
scribed at about that time. It seems likely 
that the disease was prevalent before the 
pandemic of influenza in 1918 and that it 
existed in the military forces, where 1t was 
given such names as “‘catarrhal fever" and 
“soldiers pneumonia." 

The 4ncreased use of roentgenological 
efümination in the diagnosis of inflamma- 
tory diseases of the respiratory tract has 
shown that a variety of roentgenological 
opacities in the lung fields, often transitorys 
may occur in the course of such diseases 
without the grave symptoms associated 
with the generally 
pneumonia.’ 

The condition has been graced with 
numerous terms, the multiplicity of which 
is due to various investigators’ conception 
of the disease in which the clinical, labora- 
tory and roentgen findings do not follow a 
definite and clear-cut picture. It has been 
variously referred to as virus pneumonia, 
acute induenzal pneumonia, acute pneu- 
monitis, acute interstitial pneumonitis, 
pneumonitis, atypical pneumonia with 


leukopenia, current bronchopneumonia of 


unusual character and undetermined etiol- 
ogy, broachopnemonia of unknown eti- 
ology. Clinically it is probably best termed 
pruna atv pical pneumonia, etiology un- 
known.” 
From a roentgenologic standpoint, only 
an anatcmical, diagnosis can be given in 
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recognized forms of 


" 
cases of pneumonia, e.g., ee of 
lobar distribution’ or “pneamonia of lob- " 
ular or segmenta! distribu-ion." Ramsaye 
and 3cadding? have pointed out that, in 
order to make a complete diagnosis, both 

the etiological and anatomical terms must 

be included in the description of a pneu- 
monia; for example, “pneu nococ@us type ə» 
r right lower lobar pneumon a" is a specific * 
diagrosis. 

According to the roentgeno 
ows produced by the pulmo 
several have reported find ngs on a 
analysis of illustrations amd descriptions 
seem to be, for the most part, Similar, if not . 
identical. 

Seeds and Mazer!’ thus segregate the 
lesions into three main groups, viz.: “‘cot- 
ton Wool," “pseudofibrosis,” "wire glass." e 
While these terms are useful in describing a 
given lesion, they should rot be used in 
identifying a type of pneum onia. 

Bowen? has reported a grcup of cases oc- 
curring among soldiers in Honolulu and he 
points out the similarity in roentgeno- 
graphic appearance to suck conditions as 
pulmonary tuberculosis, lung abscess, acute 
bronchiectasis, bronchogenic carcinoma and 
metastatic carcinoma. A 

Ackermann! has also drawn Muda. 
the resemblance of certain wages to pul- 
monary tuberculosis. However) Ramsay . 
and Scadding state that the "'oentgenogràm 
is never sufficiently characteristic 
a dogmatic diagnosis of pulmo 
euloss without supportive “evfdenct anc 
without a period cf observation. 

Kcrnblum and Reimann? have studied a 
group of cases occurring 2mong medica! 
students, interns and nurses on whom 
roentgenograms ot the chest were obtained i 
at frequent intervals durirg*a mild epi- . 










y | : 


oi. st, No.3 Roentgenographic Manifestations of Atypical Pneumonia ` 281 
5 3 5 - p VP 


demic, of atypical pneumonia. They de- 
scribe the picture of "acute tracheobren- 
chitis" 
early stage of this infectious process. Whale 
y they recognize the difficulty in making such 
va diagnosis, they state that the process 
* cakes increase in density and size of.the 
hilum and trunk shadows which are ill 
, defined and distinctly blurred, with ocea- 
*sional mottling of the pulmonary tissues 
about the hilar area. They attach cons d- 
erable importance to a generalized hazin2ss 
found throughout che lung field which they 
consider due to acute congestion of the 
interstitial blood vessels. 
vations of Ramsay and Sced- 
that the association of lobar 
ith catarrhal infections of the 
tract producing no special acute 
symptoms is more frequent than is com- 
monly recognized. Their report includes 4 
cases in which there was evidence of age 
atelectasis and 21 cases of pneumoma. 
Reimann's? Case g showed evidence of basal 
atelectasis. Scaddmg*? in further rgports 
classifies the pneumonic lesions in two main 
, groups, viz., “benign circumscribed pneu- 
monia" and “‘disseminated focal pneu- 
monia." The benign circumscribed variety 
he describes as a fairly well localized, but 
not sharply defined lesion of uniform den- 
sity, located usually in the lower lobes. The 
disseminated focal type produces the roent- 
genological picture of diffuse, rather coarse 
° mottling | yi foci varying fom 2 to § mm. 
in diameter. He? classifies his cases 1mto 


tRose t pifal or roent symptoms but 






without 

ppeumorita: those with clinical localiz ng 

signs (suppressed breathing and fine mcist 
mand finally those with both clinical 

d soen&en, localizing signs. He observed 

a definite ho of two to three days between 
clinical and roentgen localizing signs. 

. Briefly, the condition is recognized chn- 
ically bye fever, cough, malaise, headacae, 
chilliness. Sputum when present is usuelly 
mucopurulant, occasionally blood streaked, 
and rarély frank blood. The physical find- 


ings include pharyngeal injection; some 








which they believe represents ar* 


nical or roentgen evidence of 


cases show prostration and rarely dyspmea 
with cyanosis. Early pulmonary signs, if 
present, are limited to fine or medium moist 
rales with slight dullness. Later, as resolu- 
tion occurs, loud rales ard rhenchi are 
heard. The kuks te count is either slightly 
elevated, normal or slightly dépresse@. The 
sedimentatipn rate may be elevated. The 
sulfonamides are ineffectual. Complica- 
tions are few. 

Etiology. Dingle and Finland state that 
che etiology of atypical preumoniz has not 
deen established satisfactorily. The abeve 
clinical syndrome may be produced by a 
number of known bacteria and viruses, and 
vet in the majority of outbreaks, in which 
studies were made, none of these agents 
were identified with the disease. 

Kornblum and Reimann hold the same 
view and remark that the similarity of this 
disease to other infections o- the lungs zave 
rise to the thought that their epidemic was 
dve to a filterable virus. -" 

Pathology. Cases coming to necropsy are 
few. According to Dingle and Finlard the 
chief pathological features of fatal cases 
“eported by Kneeland and Smetena and 
by Longcope are those of a patchy, hemor- 
rhagic interstitial pneumonia essocmted 
with acute bronchitis aad bronchiadlttis. 
Grossly there are areas cf atelectasis and 
emphysema, small areas ef red or gray con- 
solidation, which in some places appear to 
have become confluent. The bronchi are 
filled with mucoid or puru eat exudate. The 
microscopic findings include hemorr agic 
or mononuclear alveolar exudate and nfil- 
tration of alveolar septa with mononuclear 
cells; the septa may later show t-1ckenming 
with reduction of the alveclar spsces. The 
walls of the bronchi ard trachea show 
necrosis and infiltration with pol, morpho- 


nuclear cells. " 


REPORT OF CASES 


Thes report is based on 178 cases of 
bronchopneumonia, demonstrated by roent- 
genographic examination, occurri-g in per- 
sonnel of the Royal Canadian Navv vho 
were referred with clinical featores con- 
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forming to those described. Bacteriological 
studies, when done, revealed*no positive 
pathogens. This group had, as do all R.C.N. 
personnel, routine chest roentgenograms on 
entry. 

Method. As a routine, póSteroanterior and 


the abpropriáte lateral roentgenograms of 


the chest are obtained either at,the beds:de 
or in the roentgenographic department, de- 
pending on the condition of the patient. 
The majcrity of cases in this group include 
admissior and progress roentgenograms. A 
case is nct released from the hospital until 
the chest roentgenogram shows complete 
alearing of the process. 


ROZNTGENOGRAPHIC FINDINGS 


There s no notable relationship between 
the anatomical extent of the disease as 


TABLE I 


FREQUENCY OF LOCATION OF PNEUMONIC 
INFILTRATIONS 


per cent 
Left lower lobe... ............... 44 
Might lower lobe. ......222ss sess ae " 
Right upper lobe................. , 
Accessory right lower lobe.. 4 
LIE ERE. ic bean esee tesa pd 4 
S S DIL so errean kataka 2 
Left tpper lobe.................. 2 


Right middle lobe................ 





shown in the roentgenogram and the sever- 
ity of the symptoms. Pneumonic infiltra- 
tions have been discovered in the enlist- 
ment roentgenograms of 12 recruits who 
have had no complaints other than a recent 
"chest cold." The appearance and ana- 
tomical extent of these infiltrations are 
identical with these of individuals in the 
hospital who were considered too sick to be 
transported to and from the department 
and on whom roentgenograms secured at 
the bedside were necessary. A lag of two to 
three days has occasionally been noted be- 
tween the clinical and roentgen evidence of 
pneumonia. 

Location. The frequency of involvement 


W. E. Crysler 


: M 


MARCH, 1944 


of the various lobes is given in Table g. One 
hundred and eighty-one lobes were involved 
"in 178 cases. Fight: per cent of lesions were 
confined to the lower lobes. i 
Roentgenographic Appearance. In almost 
all cases, the parenzhymal inaltration 


mar- 
. . ^ . . . . . , e 
ifests itself by a peribronchial distribusgos, 


viz., bronchopneumonia. While a lesion in 
the posteroanterior projection may appear 
of lobar distributon, nearly always the 
lateral projection reveals the process to be 
a segmental, confluent bronchopneumonia, 
radiating in a farwise manner from the 
hilum. 


. . . . E 9 
lobar distribution is occasionally demon- 
icture con- 


strated in a case with a clinical 
forming to that described. 

Early infiltration commenc 
two ways: 

First, an ill deaned, blugred, localized 
structural accentuation occur’. [f the dis- 
ease progresses anatomically, the peri- 
bronchial blurring extends and coalesces, 
producing a frank »arenchymal infiltration 
(Fig.e1). This varies in density from a 
slightly impaired translucency to a ground 
glass appearance and occasionally pro- 
gresses to a mode-ate density, but rarely 
equals that of the cardiac shadow unless 
comp.icated by pkuritis ‘Fig. 2). An in- 
filtration of moderate density may be visu- 
alized, for example, in the posteroanterior 
view, but this has »een shown to be almost 


It is true that an infiltration of 








always transparent in the kteral projec-, 


tion. Accentuated structural markings are 
usually visible through this density and 
appear prominent. d 

The second method of deveNpment is 
first manifested by an area of ocalized, 
rather dense structural accentuation. If the 
anatomical extent progresses, 
densities, en in diséri 
pear (Fig. 3 


Finally, anik both homogeneous 





and fineculent dersities are demonstrated, 


in the same lesion, thereby resulting in a 
homogeneous lesior. through which **double 
densities" are visualized which merge im- 
perceptibly into the adjacent infiltration. 


l ! ` 


arize: 


To sum 


d 


M. Homogeneous Group: 
Bad urely homogeneous lesion as de- 
scribéd abi. à 


2. The ill defined and blurred structural 
accentuation—probably an early manifes- 
Tation. , 


3. The “cotton wool” lesion, composed 
of several aeljacent homogeneous circular 
; ý ii which do not coalesce. 


* 


/ a 








Fic. 1. In Æ is showr an area of localized, 1l det red, 


-lurred structural accentuatian located _ust above 
the right hemidiaphragm. B, same cas twenty- 
four hours later; the peribronchial blurring has 
extended, resulting in a coalescent broachoy neu- 
monia. C, four days later the process has extended 
farther but remains translucent 


B. Flocculent Group: 


t. The purely flocculent and rather 
dease lesion. 
ry . . . 
2. The dense linear accentuatier —p-ob- 
ably an early manifestation. 
3. Linear accentuation with occasional 
creas of dense flocculent infiltration. 


e 
C. Homogeneous Flocculent Group: 


The frequency of these various types has 


been analyzed and is giveh in —able m. 





Fic. 2. Æ illustrates the typical homogeneous infil- 
tration or benign crcumscribed pneumonia Ð, 
same case ten days liter shows partial resolution, 
the "nfiltration now having a somewhat moth- e 
eatem appearance. C, same case sixteen days later 
than B shows resolution of parenchymal infiltra- rd 
tion with moderate structural accentuation re- 
mairing. 


Hilar adenopathy, increase in density of the heart have been demonstrated in a 





























* . - . - - . - * e ‘ 
the hilum, ill defined accentuation of the number of basal mfiltratiors. e | 
trunk shadows with obliteration of the Resolution in the homogeneous groupgs | 
translucent space between the inner border  revea ed by a reduction in t^g density at 
of the right hilum and the right border of whic time the infi tration assumes a moth- , 
- `~ - 
TABLE II 
& 
FREQUENCY OF THE TYPES OF ROENTGENOGRAPHIC DENSITIES 
ree — —— * ^ T E ss LA. 
Homogfineous ‘locculent D ; 
Homo- with Cotton Floccule with Minipa Homogeneous 
geneous Structural Wool OESTE Structural Structural Flocculent 
Accentuation * Accentuation Accentuation 
30.8% 2. 27% » 707 C ( t ust ' o7. r 
39.0 Yo 12.370 $ 3 C 20.7 ( 12 3 ( 6 T/C ‘4 9% 
Mu m : E ba — qom è 
4004 /c 39.7% 13.9% & 
a i l - : 
- P 
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Fic. 3. 4, an example cf the flocculent or disseminated focal infiltration occurring at the right apex, resem- 
bitte lmonary tuberculosis; parenchymal infiltrat on is also demonstrated at the -ight cardiohepatic 
angle. 5, same case exghteen days later showing complete resolution. 


e 
eaten appearance. When regression of the 
infiltration is complete, the structural ac- 
centuation often recedes more slowly and 
is last to disappear. The flocculent lesions 
and asscciated structural accentuation re- 
solve more or less together, becoming 


gradually less dense (Fig. 2). 


Certain lesions of either 1omogeneo.s or 
flocculent type, when corned to *he t pper 
lung field, resemble pulmonary tubercu- 
losis. Re-check examinaton in two weeks 
usually allows a definite opinion (Fig. 3). 

Pleuritis with effusion as recognized on 
the roentgenogram is a rare finding. Evi- 








d- 


e , "ur , "T - . © : ‘ 
. 4. A and B, interlobar pleuritis with effusion located at the lower end of the left assure. Note the sim- 
ilanty between 4,7, 1C and 24; the lateral roenzgenogram makes gn accurate ciffertntiation. 
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Fic. 5. 4, portable anteroposterior roentgenogram shows no evidence of parenchymal infiltgation, but slight 
elevation of left hemidiaphragm is present. A, the left lateral roentgenogram clearly demwnstrates a tri- 
angular density radiating downward in a fanwise manrer from the left hilum and is confined to the left 
lower lof, thus localizing the process behind the heart. 


æ 
dence of coexistent interlobar or parieto- 
visceral pleural thickening was observed 
in 22 cases and then only when the parena 
chymal p-ocess was adjacent to the pleura. 

The hcmogeneous density of parenchy- 
mal infilt-ation is similar in appearance in 
many cases to that of interlobar pleuritis. 
As described and illustrated by Levitin and 
Brum,’ tke lateral projection has served to 
make an accurate differentiation (Fig. 4). 

The la-eral projection was used in 100 
cases in this series. In 25 of these, it was of 


TABLE III 


LENGTH CF TIME FOR ANATOMICAL RESOLUTION* 





a Average 

" "TM No. of |. © 

l'ype of Legion i No. of 

Cases 

Days 
Homogeneous infiltratwn 52 16.0 
Flocculent -nfiltration 46 ae 
Combined mfiltration 9 i 
Slight elevation of hemidiaphragm 13 44.6 
Moderate and marked elevation of Fi 9.2 


hemidiaphragm 








- * è i . s 
* A total of 142 cases had serial examinations of 
which 127 are intluded in Table I1gand 15 in Table iv. 


no assistance; in 7. the appropriate lateral 
rcentgenogram not only localized the 
process, but provided an insight into the 
actua. area of parenchyma mvolved. In 3 
cases the process vas demonstrated either 
below the summit of the dome or behind 
the heart and in none o^ these was the 
process recognized in the posteroanterior 
projection (Fig. 5 and 6). 

Elevation of a Hemidiaphregm. This find- 
ing has been noted in a total of 38 cases, 
or 21.3 per cent, and has been mterpreted 
as evidence of atelectasis (Fig. 7). This has 
varied from sligh- to marked elevation; 


TaBLe IV ` 


` 

CASES DISCHARGED AS CLINICALLY RESOLVED AND IN 
WHICH ANATOMICàaL RESOLUTION WAS aids, "m á 
ENTIRELY COMPLETE 

9 





* — MS. 
" Average 
. NG. Of o f 
Lesion A No. of 
Cases hi 
ays o 
nal LE 
Residual structural accentuation 8 $5.5 
Residual elevation of hemidiaphragm uv 13.4 
with or without resicual structural e 
accentuation 
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Fic. bU, posteroantedor roentgenogram shows no evidence of parenchymal infiltration. B, nght lateral 


projection (regersed) demonstrates an area of parenchymal infiltration located in the right Icwer Icbe at 
its posterior «ostophrenic angle below the summit of the right hemidiaphragm. 


Fleischner’s lines have also been noted. Complications. As shown in ‘Bable 11, 
Only rarely are other signs of atelectasis anatomical resolution occurs in approR- 
observed, e.g., mediastinal displacement, mately two weeks. This is occasionally 
narrowing of rib spacing. " prolonged, as Table 1v shows, -ut these 

As noted in Table mr, atelectasis as a ‘cases have been clinically clear. Not iti- 
coexistent finding results in a prolongation cluded in Table 1v are 5 cases of non-reso- 
of resolution. lution which developed complications, 





enogram shows a small patch of parenchyma! infiltraticn at the 


Fic. 7. 4, portable anteroposterior roentg 
^ tJ " - ^ . . . 
eft base medially and elevation of the left hemidiaphragm. B, same case eighteen daye later stows sesolu- 
tion of the process and return to normal -eationship between the domes ofethe qiaphragm. 
a 
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Fic. 8. Æ and B, portable anteroppstegfor and lett ü 
*/ateral roentgenograms of chest show *an area of aie 
homogeneous circumscribed pneumonia at the 
posterior and basal portions of the left lower lobe. 
C, same case sixty-two days later shows only par-, 
tial resolution. D and Æ, posteroanterior and left 
oblique bronchograms thirty-nine davs later show ° 
fusiform dilatation o! a bronchus at posterior and 
basal segment of left lower lobe Withefailure of 
smaller bronchi to fill. à 


Roentgenographic Manifestat ons of Atypical Pneumor1a 





F1G. 9. 4, evidence of »arenchymal infiltration extending in a linear manner up and out from left hilum. 

QU, same case twenty-seven days later in which there is demonstrated localized structural accentvation with 

hazy parenchymal in-ltration at left base. C, same case ninety-nine days later. Prenounced and dense in- 

° filtrationgat left base; clinical evidence of asthma. D, twelve days later, partial resolution of pneumonic 


ØPTOCESS. 


Three of these showed clinical evidence of 


a bronéhiestasi$. Lipiodol bronchograms were 
done in 2 cases and were confirmatory 
(Fig. 8). The 2 remaining cases showed 
eroentgen evidence of non-resolution and 
clinical e&idence of asthma (Fig. 9). 


. DISCUSSION 


E 
' from the foregoing it is submitted that 
e condition described is identified with 


constitutional symptoms with localization 
in the respiratory tract which frequently 
advances to parenchymel infiltrat-on. Clin- 
ical diagnosis at present should be termed 
“atypical pneumonia, ecology ur known." 

Roentgen examination in positive cases 
reveals evidence of parenchymal infiltra- 
tion, the extent of which does not comcide 
with the severity of the,symptoms and is 
predominantly *located in the lower lobes. 
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This series revealed localization in one lobe 
in the great majority. i 

The appearance of œhe infiltration is 
either transparent and homogeneous, floc- 
culent or a combination of these, occasion- 
ally associated with hilum prominence. It 
is cogsid?req that this classification coin- 
cides with Scadding’s “benign circum- 
scribed" anc "disseminated focal" types 
and this :lassification is endorsed. 

When ocated in an upper lung field, the 
disseminated focal infiltrations resemble 
pulmona-y tuberculosis of the confluent 
flocculen- tvpe and the benign 'circum- 
scribed -onsolidation bears a close re- 
Semblance to the exudative, homogeneous 
tuberculeus infiltration referred to in the 
German literature as the Assmann infil- 
tration. À re-check roentgenogram in two 
weeks usually allows for a definite opinion 
lacking confirmatory clinical and labora- 
tory data. 

The w of the lateral projection has been 
et value. When one considers the volume of 
lung parenchyma located below the summit 
of the ciaphragm and behind the heart 
which is not visible in the posteroanterior 
projection, the value of the appropriate 
lateral roentgenogram becomes increas- 
ingly apoarent. Moreover, this projection 
provides an insight into the extent of the 
process end thereby serves to localize the 
infiltration accurately. Occasionally, con- 
solidatioa is demonstrated only in this 
view. Fmally, the lateral roentgenogram 
serves to differentiate the benign circum- 
scribed infiltration from interlobar pleuri- 
tis. 

Elevation of a hemidiaphragm in con- 
junction with a basal lesion has been en- 
countered more frequently than in reports 
of others. While*it is recognized that the 
finding raay be due to a lack of elasticitv 
incident to the eoexistent inflammatory 
changes, a lobular or partial atelectasis 
seems more appropriate. The disease 1s 
characte-ized by a respiratory mucous 
membrane reaction with exudation in some 
stages. I: is a reasonable conjecture that in 
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a certain number plugging of bronchioles 
tahes place with resulting atelectasi. Evi- 


edence of coexisting atelectasis gives rise to 


an appreciable prolongation in length of 
anatomiical resolution. Further, in a few 


cases, the combination was followed hy, 
evidence of non-resolution and bronchiedf-. 


tasfs. The importance of coexisting agelec- 
tasis is stressed, tor if this becomes irre- 


versible, the development of permanente 


bronchiectasis may follow. 

Resolution, however, is the rule, leaving 
no sign of the previous infiltration and oc- 
curring on the average within two weeks. 
There are a few cases with roentgen evi- 
dence of non-resolution and clinical ev- 
idence of asthma. To date there has been 
no mortality. 

Accordingly, the roentgenographic pic- 
ture, while fairly characteristic, may show 
sufficient deviation to be confused with that 
of pneumococcus lobar oneumonia, bac- 
terial bronchopneumonia, tuberculosis, pul- 
monary abscess, «cute bronchiectasis, me- 
tastatic infiltration. and, of course, the 
known virus and rickettsial diseases that 
involve the lung. 


SUMMARY AND CONCLUSIONS 


I. One hundrec and seventy-eight cases 
of atypical pneumonia, with roentgen evi- 
dence of bronchopneumonia, are presented. 

2. Scadding's roentgen classification of 
benign circumscribed aad disseminated 
focal types 1s endorsed. , 

3. The occurrence of accompanying ate- 
lectasis 1s reported and its importance dis- 
cussed. d 

4. The importance of the appropriate 
lateral projection of the chest is stressed, 

5. Resolution is the rule. Accompanying 
atelectasis probably accounts for the rate 
development of bronchiectfsis: .Nof-reso- 
lution with clinical eviderce of asthma has 
also been observe1. 


e 
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BRCN- , 


. — CHIECTASIs* 


By KARL KORNBLUM, M.D. 


PHILADELPHIA, PENNSYLVANIA 


THE JUSTIFICATION for this pre- 

sentation is based upon the gssumption 
that the general medical profession 1s not 
aware of the prevalence of bronchiectasis, 
nor does rt appreciate the significance of 
this disease. That a roentgenologist should 
feel called upon to discuss the subjecé of the 
prevention of bronchiectasis is due to the 
belief that no specialist in the practice of 
medicine has a better opportunity to view 
this disease in all its varied aspects. To un- 
derstand the need and the measures avail- 
able for the prevention of bronchiectasis, 
one must have knowledge of the incidence, 
pathology, pathogenesis, etiology, sympto- 
matology, clinical course, prognosis, eco- 
ngmic importance and treatment of this 
malady. Bronchiectasis cannot be cured 77 
situ and since surgical excision of the dis- 
eased tissue is limited to selected cases, it 


. . E 
Is obvious that the attack upon the problem 


of bronch ectasis lies in prevention rather 
than cure. 

To a large part of the medical profession 
bronchiecrasis is but a name and to a sur- 
prising number of physicians, it is a name 
they do rot clearly understand. There is 
little wonder, then, that the prevalence and 
clinical significance of this disease is not 
generally appreciated. With a little thought, 
one can, | believe, recognize the reason for 
this state of affairs. If bronchiectasis were 
a new and startling disease, every practi- 
tioner throughout the land would be 
familiar with and interested in it. But 
bronchiectasis is an old disease and has, 
up to tke present time, attracted the 
attention of only specialized medical groups. 
It has never been popularized as an af- 
fection of importance and general clinical 
interest. First described by Laennec in 
1819, it was a disease which, for the next 
century, largely attracted the attention 


of pathologists who devo-ed much amd 
to investigations o! its pathclogy, patho- 
genesis and etiology. Since the condition 
was not readily recognized clinically, it 
attr: z OTT a 
titoners, and treatment was a matter 
to which no thought whatever was given. 
With the introduction of the bronchoscope 
by Killian, of Vienna, in the 1880's*ind its 
perfection and popularizatior by Jackson 
and his disciples in this count-y during the 
early part of the present century, the study 
of the bronchial tree in the l.ving subject 
became possible and opened v p new vistas 
for clinical investigation. And with the aid 
of another remarkable anc comparatively 
recent discovery, the roentger ray, visuali- 
zation of the bronchial tree by means of the 
insufflation of bismuth by Jackson in 1918 
and later (1922) the introduction of iodized 
oil by Sicard and Forestier made possible 
the visualization of the anatomy of the 
bronchial tree in health and Cisease. These 
innovations may rightly be said to mark 
the real beginning of our understanding of 
the disease known as bronch ectasis. 
There is vet anocher reason for the lack 
of recognition on the part of the general 


medical profession. The fact that the diag-' 


nosis of bronchiectasis remans largely in 
the hands of specialists does not tend to ef- 
courage interest on the part of the general 
practitioner. In the final analysis, q positive 
diagnosis can be made oniy by bronchoSs 
raphy. This is a procedure that is not 
available to the average phygcian ang one 
Which is being carried out saccessfullv in 
onlv the more modern and well equipped 
hospitals. With this state cf affairs, the 


average physician thinks of bronghiectasis* 


as a d sease of interest onlv tc the specialist 
such es the bronchoscopist, the radiologist, 


the internist specializing in chest* diseages 
e 


B 
i t ; ^ ; ; 
* Frem the Department of Roentgenolæy of the Jefferson Medical Cellege and Hospital, Philadelphia. 
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* 
and the thoracic surgeon and thus comes -o 
adopt the attitude that, to him, bronchiec- 
tasis 1s of no Wsniediste concern. However, 
in this discussion we are not primarily con- 
cérned with bronchiectasis but rather wich 
conditions which may terminate in 
bibnchiectasis. These are the diseases whjch 


constitute a large percentage of the work of 


the general practitioner. The recognition en 

*he part of the general practitioner that 
many of the conditions which he sees dary 
are those which may develop into bronck1- 
ectasis should give him an immediate ard 
first hand interest in this subject. And when 
he come? to realize that the prompt recoz- 
nition and the proper treatment of the ds- 
eases which predispose to bronchiectasis ave 
essential to its prevention, he will have 
come to the realizat on that while the spe- 
cialist deals with the end results of this coa- 
dition and cam hope to cure only a sm:ll 
proportion, the key to the problem of pre- 
vention is in the hands of the general prac- 
titioner. 

Why should radiologists concern then- 
selves with the prevention of bronchiectasis 
and why are they in such an excellent pos1- 
tion to view this disease in all its varied 
aspects? Roentgenography of the chest has 
become an mdispensable procedure n 
the practice of medicine. Furthermore, its 
widespread use in survey studies of the 
chest in industry, in schools, and in the 
military services foreshadows the day when 
the vearlv roentgen studv of the chest of 
the entire population will be routine. Such 
sueys bring to light many conditions rez- 
ognized today as forerunners of bronchie-- 
tasis and ghus the roentgenologist has the 
ae@portunity to detect many individuals 
who may develop this disease. Bronchie-- 
tasis, githough,more prevalent in adults, 1 Is 
primarily à à disease o- childhood. The roenr-* 
genologist in his daily work with children 
can detect those conditions which often r2- 
sult in bropchiectasis long before any sym»- 
toms of this disease are present. The 
pediatrician who sees the patient durirg 
,the evelépmental stage of bronchiectasis 
ba sight of the patient as an adult, now a 
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victim of bronchiectasis. Tae interrist may 
care for a patient during the ‘Illness destined 
to result in bronchfectasis but mey rot be 
called upon to see him when bronchiectasis 
has become established. The phthasiclogst 
may have a patiént referred to him for the 
diagnosis of tuberculosis, but iif the abferce 
of evidence of this disease he mar or may 
not recognize the presence of broachiec-a- 
sis. The experience of the bronch»logist is 
such that bronchiectasis 15 always upper- 
most in his mind. Unfortunately, by the 
time he 4s consulted the disease ts usua ly 
we | established and prevention is cut of the 
question. The thoracic surgeon is m much, 
tie same position. The general practitiorer 
will see the patient as a child or zn adult 
and will encounter bronchiectasis n all of 
its stages. It is not, howeve-, eas- to can- 
nect the symptoms of the adult with fall 
blown bronchiectasis with the relatively 
mild and inconsequential sy mptorw of the 
child with a mild tracheobrcnchit ¢ follow- 
ing an attack of whooping cough or mea- 
sles. The roentgenologist, on the ota2r hard, 
sees the patients of all these speciclists and 
of the general practitioner as well nd in his 
daily work there are usually several pa- 
tients who represent the various s-ages in 
tae development of bronch eztasis. There 1s 
tie child with the annoying cough aad 
chronic nasal discharge; there is the intern- 
ists patient just recoverng from pneu- 
monia who has persistent cefinite mentgen 
changes at the site of the pulmenary in- 
volvement after clinical recovery is com- 
plete. The chest specialist has recuestec a 
roentgenogram of the young man who -e- 
cently had a slight hemoptysis. Tu »ezcu o- 
ss is suspected but the roentgenogram fails 
to substantiate this diagnosis. There is, 
however, definite intensthcation o: the 
trunk shadows at both bases. The bronchos- 
copist refers a patient "who has suffered 
from a chronic cough fer mans years. 
The chest roentgenogram reveals an un- 
suspected foreign body of the lemg. The 
surgeon has requested a bronchograpiy 

preliminary to a lobectomy fer broazhiecta- 

sis. This series of cases, with itsmaay var a- 


tions, 1s a daily and familiar picture to the 
average roentgenologist. He constantly 
confronted by the life cwcle of bronchiecta- 
sis as a lesion of relatively little importance 
to the bronchographic picture of large 
bronchial dilatations and gacculations, and 
he cahnot hetp but concern himself with its 
prevention. 

To understand the need for’the preven- 
tion of bronchiectasis one must have knowl- 
edge regarding its entire picture from the 
onset to its final termination and must 
know just what it means to an individual to 
have this affliction. A voluminous literature 
has come into being regarding everv aspect 
of this malady. In digesting this material, 
one is impressed with the controversy sur- 
rounding almost every phase of the condi- 


tion. There appears to be no unanimity of 


opinion regarding anything about bronchi- 
ectasis w:th the exception of its definition. 
All seem agr eed that bronchiectasis is noth- 
ing more than a condition in which the 
ronchi show an abnormal dilatation. The 
extent or character of this dilatation, the 
amount of the bronchial tree involved, the 
duration of the condition, the presence of 


absence of symptoms and the possibility of 


complicazions have nothing to do with the 
definition. It would serve no useful purpose 


disease stands second only 


* * 
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brought about by our modern methods of 
diagnosis which reveal for the first time the 


* real prevalence of bronchiectasis. And now 


with the remarkable advances being made 
in the surgical trez tment of »ronchiectasi&, 
this disease is rapidly coming into its ow 

It is surprising, howevez, iow little is toe 
be found in the literature regarding the in- 
cidence of bronchiectasis. Writers on the 


subject refer to the disease as being very® 


common but apparently there are few sta- 
tistics to prove th's point. Leopold!’ states 
that the importance of bronchiectasis is at- 
tested by the fac- that in frequency this 
=æ tuberculosis 
among chronic infections of the lungs. Ac- 
cording to Hamman” postmortem statistics 
indicate that bronchiectasis is found in 
about 1.$ per cemt of routine autopsies. 
Naturally, the dizgnosis of bronchiectasis 
is more common in those c^aics in which 
bronchoscopy is available. It must be re- 
membered also that the published reports 
constitute, in the main, the more severe 
cases and that the vast majority of patients 
with bronchiectass are dismissed by their 
physician with a agnosis of chronic bron- 
chitis, and then there is that even larger 
group of relatively mild cases who never 


seek medical attection.. From these. facts jt. 


in this discussion to enter into all the con- 
troversial aspects of this disease, so an at- 
tempt will be made to adhere to more or 
less well established facts. 


INCIDENCE OF BRONCHIECTASIS 


Is bronchiectasis sufficiently prevalent 
and are tts harmful effects such as to war- 
rant the interest of every physician? 

Bronchiectasis was formerly regarded as 
a comparatively, rare disease. One gains 
some idea of this by consulting textbooks of 
pathology and medicine of some twenty to 
thirty years ago. A few paragraphs, rarely 
a page or so, was devoted to this condition. 
Contrast this with the space now devoted 
to a full discussion of every phase of bron- 
chiectasis in modern textbooks, and the 
growing imporeance of this disease becomes 
readily apperenf. This change has been 


can be seen that it is probably not possible 
to obtain a true estimate o- the incidence 
of bronchiectasis. 

However, certam facts regarding the in- 
cdence of bronchiectasis are fairly wel 
established. While bronchiectasis shows'no 
particular sex predilection, statistical stid- 
ies indicate that the disease is slightly more 
common in males than in (aes Farrell!’ 
reported cases in 52 males, 48“femal®æ; 
Perry and King,” 214 males, 136 females. 
This slight male predominance dogs not 
hold for children where the sexes'are about 
equally represented. No zge is immune to 
this disease. It has been found in the fetus 
and in the newborn at pestmortem oc? 
curring as a congenital condition. It has 
been diagnosed cinically during infancy. 
Whether these cases represent eonge ital. 
bronchiectasis with a superimposed inkec-* 
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tion oecurring early in life, it is usually tot 


possible to determine without histopatkc-, 


logical study of the involved tissues. ^p- 
proximately half the cases of bronchtectasis 
| m before the age of ten but the disezse 
if usually not recognized until vears later. 
"Phe incidence of bronchiectasis, therefe-e, 
incre&ses with each succeeding decade until 
„the third decade when it reaches its peck. 
"Thus bronchiectasis is most common be- 
tween the ages of twenty to thirty. Durmg 
the next decade there is a gradual decline in 
frequency and after forty the disease be- 
comes much less common but is to be fouad 
even in the aged. This age distribution dis- 
tinctly emphasizes che fact that, althouzh 
the majoritv of cases of bronchiectasis are 
diagnosed and treated during adult life, tae 
onset of the condition occurs during chikl- 
hood. Bronchigctasis 1s, therefore, primer- 
ilv a disease (ff childhood. 


PATHOLOGY OF BRONCHIECTASIS 


Whenever the bronchial tubes are di- 
lated beyond their normal caliber, ehere 
exists the pathological entitv known as 
bronchiectasis. This condition does not cr- 
dinarily give rise to symptoms. Only when 
there is an associated infection do symp- 
toms occur, and not until then can tae 
clinical entity of bronchiectasis be said to 
exist. An exception to these facts is the oc- 
currence of so-called dry bronchiectasis in 
which bronchial dilatation but no infection 
is present. bhis concition only manifests `t- 
self clinically in the occasional occurrence 
of pulmonary hemorrhages, so that the 
condition is also known as hemorrhagic 
bronchiegfasis. 


æ» [hat inflammatioa of one or more broa- 


chi initiates the process of acquired broa- 


chiectasis Js fairly well accepted by moss 


authorities. This intammation is almost 11- 
variablv the result of infection. Upon the 
severity and extent of the infection wll 


largely depend the subsequent course of 


events. If the resulting inflammation is 
‘severe enough to cause a desquamation of 


sthe fepithelial lining of the bronchus with 
, destruction of the underlying muscular ard 
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elastic tissues, then the grouncwork for 
bronchiectasis has been laid. This ulcera- 
tive process may extend beyond the bron- 
chus into the surrounding parenchyma ot 
the lung. When bealing is attempted bs she 
regenerative powers of the lung. grag-ula- 
tion tissue, rich in blood vessels, makes its 
appearance.e These granulations re subse- 
quently covered by a somewhat mci ted 
tv pe of epithelium, without cilia. The bron- 
ch al wall is thus composed of tais newly 
ep thelized granulation tissue cevoic of 
muscle And elastic fibers. The granulation 
tissue Is subsequently replaced by fib-ous 
tissue and this may extend for = variable 
distance into the lung parenchyma. The 
bronchial wall is thus cons:derally weak- 
ened and dilatation occurs resulting in 
bronchiectasis. 

Dronchiectasis is a progressive dts2ase 
since each pathological alteration predis- 
poses to additional changes which mters fv 
the condition; thus a vicious circle is 
created. The changes in the bronchial wall, 
the loss of the ciliated ep:thelium and the 
accompanying fibrosis prevent the elimina- 
tion of bronchial secretioms. The retarmed 
secretions become infected and intens fv 
the changes already present. The Gsord2rly 
and unrestrained production of granula-ion 
tissue, which subsequently may restl- i 
permanent folds, often causes partia. or 
complete obstruction of tae bronchial lu- 
men, thus definitely interfering wich respir- 
atcry function The ever preseat infec- 
tion in bronchiectasis predisposes to the 
frequent occurrence of pneumon-tis. "ais 
complication aggravates the exist ng brcn- 
chiectasis, tends to spread the infection to 
adjacent portions of the bronchial tree and 
upper respiratory tract amti eventuates ra 
chronic interstitial or indurative preu- 
monia as well as a ehronic tracheo- 
brenchitis. 

As a result of the many factors mvclved, 
variou& types of deformity of the bronchi 
occur. These have been described as cylin- 
drical, fusiform and saccular. The peri- 
heanchial and interstitial Abrosis resulting 
from bronchiectasis tends to di$tort and in- 


$ 

i 
crease the bronchial dilatation by direct 
traction upon the bronchial wall. At times 
the ulcerative bronchitis is so severe that 
the bronchial wall is perforated and cavities 
occur in the surrounding lung parenchyma. 
Thege cavities simulate the saccular dilata. 
tions of the bronchi. This condition is right- 
fully referred to as multiple lung abscess or 
chronic pulmonary suppuration which is 
often associated with or perhaps the cause 
or resul- of bronchiectasis. Finally gan- 
grene of the lung may occur in associa- 
tion with bronchiectasis. The pathological 
changes as described are for the most part 
'"rreversiole since the basic changes are 
primaril- the destruction of tissues which 
show litzle tendency to regenerate. 

The pathological changes of bronchiec- 
tasis very considerably in extent and 
severity. These changes may be unilateral 
or bilateral, or they may involve only a 
small partion of a lobe. It is an interesting 
ebservation of Perry and King?" that bron- 
chiectass shows little or no tendencv to 
spread teyond the original site of involve- 
ment and that the pathological changes are 
usually maximal when first demonstrated. 
The fact that patients will become progres- 
sively worse clinically is due to the increase 
in the severity of the accompanying infec- 
tion and the long continued toxemia which 
Is so often present. 

Most statistical reports of the anatomical 
distribu-ion of bronchiectasis indicate that 
the left lower lobe is most frequently in- 
volved. This is particularly true in children. 
According to Leopold," bronchiectasis in 
the left ung is three times as common as in 
the right in children and twice as common 
in adul-s. This predilection for the left 
lower Icbe has been explained by Duken 
and vor den Steinen? on the basis that the 
right lower lobe grains better than the left 
because the right main bronchus is a direct 
continuation of the trachea, that the left 
main bronchus 1s narrower than the right 
and shows a constriction where it is crossed 
by the left pulmonary artery and that in 
childrer this*artery can readily compress 
the brcnclfus. ‘These fagtors favor lobar 
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collapse and retention of secretiong in the 4 


left lower lobe. 


PATHOGENESIS OF BRON-HIECTASIS 


Infected, dilated bronchi constitute 


2: 
basic pathological changes in bronchidc* 4 


tasis. The manner in which the bronchi Be? 
come infected is readily understood. The 
weakening of the bronchial wall as the re- 
sult of the pathological changes due to in* 
fection permits the bronchi to dilate. But 
what is the force which actvally dilates the 
bronchi? This, without doubt, has been the 
most controversial aspect o: bronchiectasis 
since the days of Laennec. Many theories 
have been advanced and al-hough it is be- 


A 


lieved by some that the problem has been e 


solved, there stil. continue differences of 
opinion. The changing views regarding the 
dilating force in bronchiectasis has been 
chronologically summarizec by Hamman” 
as follows: 


This matter of the dilating force, which 
leads to bronchiectasis, when the bronchial wall 
is weakened by disease, has deen commented 
upon and questioned by al! authors who have 
written upon the disease. Medical literature 1s 
full of these discussions. Laennec, the first to 
describe the pathological ana-omy of bronchi- 
ectasis, ascribed the condition to retained 
bronchial secretion. Andral. in 1827, em- 
phas zed the effects of inflammation upon the 
bronchial wall leacing to attenuation and loss 
of elasticity. Apparently he taought the stress 
of ordinary breathing sufficient to dilate such 
weakened bronchi. Reynard, ine1838, appar-* 
ently was the first to describe the association 
of bronchiectasis and bronchial obstrucQion. 
Corngan, 1838, in his studies on cirrhosis of the 
lung, noted the frequent associatio&of bronchi- 
ectasis with extensrve fibrosis. He N 
bronchial dilatation as a result of the pull of the 
scar tissue. Rilliet and Barthez, 1843, weré the 


^ . - ® 
* rst to call attention to the fréquent oc€urrence 


of bronchiectasis im children and to emphasize 
-he role of pneumonia, particalarly pneumonia 
complicating measles and pertussis. Mendgl- 
sohn, 1845, contended that coughe was the di- 
ating force which produced bronchiectasis 
when the bronchial walls were weakened by 
disease. Barth, 18:6, stressed agaii the impor, 
tance of bronchial obstructior , contending that 


blained br oe 
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mme preve 
. occlusion. during expiration. Thus, with 
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all the factors previously invoked to explain the 
development of bronchiectasis were most tffec- 


tive in the presence of bronchial obstruction. 
Biermer, 1360, in his comprehensive review of 


e bronchiectasis collected all the views freviously 
í (maintained and stressed again the importance 
e 


of bronchial obstruction. During the following 


Áixty years, these opinions have been rewewed 


and’ revised with much discussion, and even 
today the discussion continues. However, dur- 
ing the past fifteen years accumulating evidence 
has favored the view that bronchiectasis is 
caused only by bronchial stenosis. 

Thus, it is seen that before bronchiectasis 
can develop, not only is infection necessary 
but s$me form of bronchial obstruction 
must be present. Either bronchial infection 
or obstruction may be primary. When in- 
fection occurs first, bronchial occlusion may 
result from thick, inspissated secretions, 
granulation tissue or cicatricial changes in 
and aboutethe bronchi. When bronchial 
obstruction 1s pr marv, the stagnation and 
retention of secretions invite infection. 

By what mechanism does bronchial ob- 
struction cause bronchial dilatation? When 
a bronchus becomes completely occluded, 
collapse of the pu. monary tissue peripheral 
to the obstruction occurs. The surrounding 
lung tissue becomes overaerated in order 
to occupy the space left by the collapsed 
tissue. Thus, thee is created a disturbance 
in the pressure relationships within. the 
chest, the effect cf which is to exert traction 
upon the infected and weakened bronchi of 
the collapsed tissue sufficient to cause dila- 
tation. When the lumen of a bronchus is 
poly partially occluded there may be a ball- 
valve effect; that is, air readily enters the 
ilt tissues during inspiration but ts 

ed from escaping by the bronchial 


each inspiration there is an ever increasing 
pressure within che involved lung tissue 
which may grow to considerable propor- 
tions. This is more than sufficient to dilate 
the weakened bronchi. With partial ob- 
struction, in the absence of a ball-valve 
arrangement, bronchial dilatation will also 
otcur. Since the inspiratory phase of respir- 
ation is more forceful than the expiratory 
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phase, an increased pressure within the 
tissues supplied by the occludec bronchus, 
sufficient to dilage the bronchi, wil. occur. 
It is believed that in the p-esenc of ncrmal 
bronchi these forces are not sufficient to 
cause permanent dilatation. Tasse ezects 
of bronchial dilatation are *mor2 efective 
when the larger bronchi are invclved since 
much more tissue becomes colipsed and 
the disturbance of intra-horacic »ressure 1s 
greater. This fact is in corformry with the 
pathology of bronchiectzs s since it us 1ally 
is the Jarger and middle s zed bronchi that 
are involved. 


ETIOLOGY OF BRO'NCHIEC' ASIS 


— 


. Congenital 
II. Acquired 
A. Bronchial Infection 
t. Acute tracheobronch-ti- 
2. Pneumonia 
a. Bronchopneumonia 
(1) Influenza 
(2) Measles ° 
(3) Pertussis æ 
b. Lobar pneumonia 
3. Chronic paranasal snu sitis 
4. Allergy 
B. Bronchial Obstruction 
1. Intrabronchial 
a. Foreign body 
b. Broncholith : 
c. Occluding secret ons 
Bronchial . 
4. Stenosis 
(1) Congenital 
(2) Acquired 
(a) Trauma-ic 
(b) Infectious 
Speciac 
Nonsoecific 


t2 


b. Tumor 
3. Peribronchial 
a. Enlarged lymph nodes 
b. Tumor 
c. Pulmonary fibrgsis 
C. Miscellaneous 
1. Lesions of the pleura 
2. Lesions of the thogacte cage 


4 


Congenital Bronchiectasis. Although there 
hasebeen considerable controversy rezard- 
ing the existence of congenita? bronchiec- 
tasis, the finding of dilated bremcki 13 the 
lungs of the fetus and in newboar irfants at 
autopsy leaves little doubt ha- this condi- 
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tion does occur. In the absence of infection 
it is highly improbable that these cases 
would give rise to symptbms. When infec- 
tion Is present it 1s difficult to determine 
whether the bronchial dilatation is con- 
genital or acquired. The here fact that 
clinically dem&nstrable bronchiectasis may 
occur a few weeks after birth does not justi- 
fy the assumption that the condition is 
congenital since it has been amply shown 
that under proper conditions bronchiectasis 
may develop quite rapidly. The etiological 
factors underlying the production ef con- 
genital bronchiectasis are but little under- 
ssood. 


bronchiectasis 1t 1s generally conceded that 
bronchial infection and bronchial obstruc- 


tion. are the most important etiological. 


factors. There 1s the growing belief that a 
combination of the two is present in every 
case and gnat one without the other would 
prpbably rot result in bronchiectasis. This 
would account for the fact that the majority 
of cases of either infection or obstruction 
do not give rise to bronchiectasis. Either in- 


- . . . e 
fection or obstruction may be the primarv 


lesion, the other resulting as a complication. 
* This eticlogical origin directs attention to 
the fact that bronchiectasis is never a pri- 
° mary disease but is always secondary to 
some pre-existing condition. The primary 
disease may dominate the clinical picture, 
bronchiectasis occurring as an unimportant 
complication such as is the case in pul- 


monary tuberculosis or in most cases of 


lung abscess. In other instances, however, 
the primary condition may quickly subside; 
bronchiectasis appears years later and is 
then regarded as an independent disease. 
Such is often the case in bronchiectasis 
which follows pneumonia. 

A. Bronchial Infection. From the stand- 
point of infection an acute tracheobronchi- 
tis, either alone or as an accompaniment 
of a pneumonia, is the basis for the iitia- 
tion of the changes leading to bronchiec- 
tasis. In the history of bronchiectatic 
patients the onstt from a specific illness is 
to be found m more than half the cases. 
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Warne-" reported ;9 per cent, Diagiond 
and Ven Loon’ 63 per cent. The condition 
Which appears most prominent in such his- 
tories i% pneumonia (Raja? 67 per cent, 


Warne 30 per cent). Of the different types? 


of pneumonia, bronchopneumonia is thd ss 


most common offender. In a severe attach ° 


there may be an accompanying ulcerative 
bronchitis. In less severe cases of acute 
tracheobronchitis and bronchopneumonia, 
the patient may be left with a chronic 
tracheobronchitis and develcps a predis- 
position to repeated attacks of respiratory 
tract infection which eventuate in a 
bronchiectasis. i 


pneumonia are frequent complications of 


such :ommon infections as influenza, 


measles and whooping cough. As such they 


may lead directly into bronchiectasis or 
may leave the patient with a chronic 
tracheobronchitis. Influenza, in particular, 
is regarded by some investigators as es- 
pecially prone to result in b-onchiectasis. 
It is tq be remembered that in these acute 
respiratory tract infections it is not the in- 
fection alone which causes the bronchiecta- 
sis but the patchy areas of arelectasis due 
to occluding secretions that supply the 
mechanism for the dilatation of the bronchi 
in the involved areas. 

Whereas the preceding conditions are 
commen etiological factors to be found in 
children, lobar pneumonia is occasionally re- 


sponsible for the bronchiectasis having its” e 


onset 13 adult life. It is common knowledge 
that atelectasis of varying degree is an e@ 
sential part of the pathological changes oc- 
curring in a lobar consolidation Many 
authors, with varvimg degrees of e1 


of atelectasis in the productiog of brogchi- 
ectasis. The large bronchi involved in an 
area of atelectasis do not become collapsed. 
They thus become subjected to the stress 


. ^ . a 
and strain of the respiratory movements of 


the chest and, weakened by infection, dila- 
tation readily occurs. This is particularly 
prone to occur in slowly resolving pneu- 
monias, 
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have directed attention to the importance. 
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y Lobagy pneumonia less commonly resul-s 

in a chronic tracheobronchitis but in ths 

» regard it may also in tiate the vicious circ e 

of respiratory tract infections leading to 

bronchiectasis. Failure of complete resolu- 

vidn in lobar pneumonia 1s of common oc- 

Cuerence. The local bronchitic and. paren- 

chymal changes that constitute the pathe- 

logical picture of an unresolved pneumonia 

fre such as would readily terminate in a 

bronchiectasis. 

When one thinks of a lung abscess, in- 
stinctively the possibility of a tonsillectomy 
as the etiological factor is considered. This 
associatidn is a well established medical 
fact. That bronchiectasis may occur as a 

w complication of tons llectomy is less gene~- 
ally known. It is, however, an etiological 
factor which must be given some considera- 
tion. In the 400 cases of Perry and King,” 

43, or II per «ent, followed tonsillectomy 

' and adenectomv. This type of bronchie-- 
tasis probably also eriginates as an acure 
respiratory tract infection, either in tke 
form of a bronchopneumonia or lobzr 
pneumonia. 

Chronic Paranasa/ Sinusitis. Conside-- 
able attention has been given to the rela- 
tionship of disease of the paranasal sinuses 
and pathological conditions of the lung. 
That such a relationship exists there can 
be no doubt but as regards bronchiectasis 
some of the more recent writers have taken 
issue with those authorities who maintam 

ethat sinusitis is one, if not the most impo-- 

tant, predisposing cause of bronchiectasis. 

Gogdale” and also Clerf® have emphasized 

the importance of sinusitis in the etiology 

* of bronchigctasis. Erb,’ on the other hand, 

-— | the of nion that sinusitis follows rather 
than precedes bronchiectasis in most in- 


stanceg. Nevergheless it cannot be denied, 
that sinusitis is an important factor in the 


development of bronchiectasis. The fre- 
quency of the “common head cold" with 
involvement of the »aranasal sinuses, the 

. tendency of the sinuses to harbor infection 
nd to become chron:cally involved and the 
nein 8f the chronically infected sinuses 

to act as a source of -einfection for the rest 
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o- the respiratory tract leading to a chramc 
tracheobronchitis has been well estz »lished. 


*'[his predisposes tofattacks of pneumonia 


from which bronchiectasis may ceveloo. 
The fact that many inmdividuels wi-h 
chronic sinusitis fiever develop clinical evi- 
dence of bronchiectasis is nô azurat 
against the relation of the two coaditcrs. 
The frequent association of sinus tis end 
bronchiectasis has been an outs-andimg 
feature of many statistical studies. Thus, 
Farrell’ found 86 per cent of his series of 
bronchieetatic patients with sinusaanvolve- 
ment; Diamond and Van Loon’ report 64 
per cent, and Raia” 82 percent. Itmust be. 
remembered, however, that zhe mere ass- 
ciation of sinusitis with bronchiect_3is is mo 
justification for the conclusion har tae 
sinusitis caused the bromchiectasts There 
may be no connection whatever. On tae 
other hand, there is no denying the fact 
that paranasal sinusitis often resul s from a 
bronchiectasis. The contirual drainage of 
infected material from the dilated bronchi 
aggravates the existing brenchits which 
spreads by continuity until the en-ire 
respiratory tract becomes nvolvec inclad- 
ing the nasal accessory s nuses. This =- 
quence of events seems inevitable. The ©- 
existence of sinusitis anc bronchiectasis 
leads to a vicious circle, an exacerbatior of 
the infection in one area resultimg in en 
acute flare-up in the other. This ais b2en 
convincingly demonstrated by Grat am? in 
the study of patients with bronchopletral 
fistulae wherein it was found that an acate 
sinusitis resulted in aggravation ox the 11- 
flammatory process and ‘ncrease ir the 
secretions from the bronchopleura fistub. 
Allergy. One rather hesitates te disass 
the relationship of broncbaectasis and €l- 
lergv of the respiratory tract as manifested 
ir asthma and hay fever. There are those 
who deny any relationshio, while others 
regard allergy as an important etologia] 
factor en the development of brorchiecta- 
sis. Watson and Kibler? studied a series of 
46 cases of bronchiectasis and fourd that a 
large percentage had evilere of allerzy. 
They noted that in the majority of >- 


- a 


tients, bronchiectasis was favorably influ- 
enced by treatment of the allergy. They di- 
rected attention to the close roentgeno-* 
logical resemblance of bronchiectasis and 
basal allergic bronchitis which can only be 
differentiated by broncltographic studies. 
Th& also stated that the common associa- 
tion of sinusitis and bronchiectasis can be 
explained on the basis of allergy. 

When one considers the effects of hav 
fever and asthma upon the respiratory 
tract it would seem logical to expect bron- 


chiectasis to follow as a complication of 


these conditions. The vasomotor phe- 
nomena which occur in the nose and para- 
nasal sinuses as the result of allergy 
predispose these structures to infection. 
The common association of chronic sinusi- 
tis and hav fever bears witness to this fact. 
similar factors operate in the lungs in 
patients with asthma. In well established 
cases, & chronic tracheobronchitis is an 
almost! invariable accompaniment. This is 
"readily demonstrated upon roentgen ex- 
amination of the chest in individuals with 
asthma. The appearance of a severe chronic 
tracheobronchitis as manifested by an ħ- 
tensification of the hilar and truncal sha- 
dows of the lungs is often sufficiently char- 
acteristic to suggest that the patient is 
asthmatic. That the chronic tracheobron- 
chitis, associated with atelectasis which so 
commonly occurs in asthma, should not 
result in bronchiectasis does not seem 
reasonable since all the factors necessary 
for its production are present. 

B. Bronchial Obstruction. There is ample 
evidence both clinically and pathologically 
that brenchial obstruction is a prime factor 
in the etiology of bronchiectasis. The causes 
of bronchial obstruction are legion and are 
best considered from the standpoint of 
their relationship to the bronchus. The 
mechanism of th® production of bronchiec- 
tasis by bronchial obstruction has alreadv 
been considered. We need here merelv to 
give attention to the specific forms of 
bronchial occlusion. 

Intrabranchial Obstruction. In this 
category foreign bodies stand out as being 
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particularly significant. All manner of for-, 


efgn bodies gain access to the lungs and 
come to rest in one of the larger bronchi 
where a variable degree o- obstruction is 
procuced. With complete obstruction ate- 


lectasis occurs cistal to the obstructién. 


With partial occlusion there is retentjon 
of secretions producirg the so-called 
“drowned lung” and with a ball-valve type 
of obstruction there occurs an obstructiv® 
emphysema. Atelectasis, retained secre- 
tions and emphysema are recognized fac- 
tors in the etmlogy of bronchiectasis. 


Whether or not a foreign bedy will produce 


a bronchiectasis s dependent up®n several 
associated factors. Infection accompanying 


or resulting from the lodzment of a foreign ø 


bodv is necessarv and the duration of the 
sojourn of the foreign body in the bronchus 
is also of prime importance. The longer the 
bronchial obstruction, the "gore severe and 
extensive the resulting changes and the 
more likely the cevelopment of bronchiec- 
tasis. Obviously bronchiectasis is more 
common in those instances in which there is 


e . . . . ^ 
no definite history of the aspiration of a* 


foreign bodv, which mav have occurred 
months or years »efore. This type of case is 
surprisingly com non as revealed by roent- 
genologic and bronchoscopic studies. 
Various writers have directed attention 
to the significance of broncholiths in the 
etiology of bronchiectasis. The frequency of 
this occurrence would be difficult to deter- 
mine. The mechanism involved is simis 
to that operative in the case of extraneous 
foreign bodies. " 
Bronchial occlasion by mucous plugs'and 


inspissated secretions is of faintly common . 


nt ines. 


occurrence and therefore impor 
etiology of bronchiectasis. This is the cayse 
of atelectasis in pneumonia and in post- 
operative patients. Such an ofcurrence is 
not uncommon m bronchial asthma nor in 
bronchiectasis itself. This type of bronchial 
obstruction may be encountered in almdst 
any type of pulmonary infection. 
Bronchial Obstruction. Lesions —: 
ite the bronchial wall direetly axe n 


uncommon. Stenosis of a bronchus mav 
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arise (rom a variety of causes. It may be 
congenital ard as such may be one of the 
causes of congenital bronchiectasis. In thé 
acquired variety stricture may be of trau- 


ies origin, such as occurs from the lodg- 
e 


rent of a foreign »odv, particularly those 
having sharp points. During the remeval 
of a foreign body trauma of sufficient sever- 
ity may occur to a bronchus to result in a 
stricture. 

Stenosis may also arise during an acute 
respiratory tract infection. from a fairly 
localized ulcerative bronchitis. With sub- 
sequent healing and scar tissue contraction 
strictures of varying degree may result. 
The infection max be of specific orizin, 
such as tuberculosis or syphilis. Tubercu- 
lous granulations within the bronchi may 
produce multiple strictures. Syphilis 1s 
sometimes referred to in the etiology of 
bronchiectasis. This is not due to the spe- 
cific infection itself but to a bronchial 
stenosis which is prone to occur in this 
condition. 

Tumors of the »ronchial wall are, being 
encountered with increasing frequency. 
They may be either benign, in the form of 
an adenoma or papilloma or malignant, as 
a bronchogenic carcinoma. The latter are 
much more common. These tumefact ons 
readily occlude the lumen of the broncaus, 
produce atelectas's, invite infection and 
thus initiate the changes essential for the 
development of bronchiectasis. 

„3. Perigronchial Obstruction. Perib-on- 
chial obstruction occurs as the resul- of 
trinsic pressure upon a bronchus. Any- 

| an capable of producing this type of 
may cause bronchiectasis. While 


pressur 
here He many possibilities in this regard 


only a few of the more common need be 


mengioned here. 
Enlarged lymph nodes occurring in the 
hilar region, from whatever cause, may 


produce sufficiert pressure upon one or 
e 


more of the larger bronchi to cause pa-tial 
occlusion. This interference with pul- 
monary ventilation favors the retention of 
bfonchi&l secretions, invites infection and 
may ultimately lead to bronchiectasis. 


This sequence of events has beer. grcwing 
in importamce with many recent writers 
on the subject. Iø affords an ads quate ex- 
planation for the predommance cf the »aset 
of bronchiectasis in chi dren. Enlarzement 
of hilar lymph nodes is of common cccur- 
rence in children from such*comdit:§as as 
pertussis and tuberculosis. 

Tumors in the mediastinum. hilum or 
parenchyma of the lung will, >y direct 
pressure or invasion, occlude ome cr more 
bronchi and as in the case of enlar2ed l7 mph 
nodes the stage is set for the development 
of a bronchiectasis. Suca tumors mz y be of 
various kinds, benign or maligrart and 
include aneurvsms of the aorta and the 
tumefactions of lymph >blastomata. 

Pulmonary fibrosis, which is sazh a com- 
mon pathological ent ty, is cepable of 
causing peribronchial oostruct-n. Corri- 
can, 1838, regarded cirrhosis c^ the ung 
due to pulmonary fibresis as the cause of 
bronchiectasis. This theory is nct nov gen- 
erally accepted although there renain some 
adherents to this idea. It has bæn pcinted 
out that pulmonary fib-csis usually fellows 


^ . . . 
rather than precedes bronchiecas's. It 1s 


generally agreed, however, that culm onary 
fibrosis is a contributory factor m b-onchi-. 
ectasis operating in two ways: by »orccucing 
peribronchial occlusion and diret traction e 
on the bronchial wall. Dutstancimg 13 this 
respect is the fibrosis s» commor ly associ- 
ated with tuberculosis r which bron-hiec- 
tasis to some degree is an invariable a>com- 
paniment. While cer-zin autors have 
emphasized the pulmonary brosis of 
pneumoconiosis, it is certain that brenchi- 
ectasis does not often assume cHnical sig- 
nificance in this condition. Pessibly the 
element of infection g not swdicent to 
produce symptoms of >ronchieetasis 

C. Miscellaneous. Cf minor if rot of 
questionable significance are c--te r mis- 
cellaneous conditions te which b-»ncFiecta- 
sis iə sometimes attrib ited. Lesions of the 
pleura, particularly adhesions, are some- 
times mentioned as playing an imoortant 
rôle. Such adhesions age supposed tc exert 
sufficient traction upor the broach: during 


X 
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respiratory movements to cause dilatation. 
It is doubtful whether such à mechanism 
alone could produce brenchiectasis. Much 
more prooable is the supposition that the 
pulmonary condition responsible for the 
pleural adhesions is the cafisative factor of 
a res@lting bronchiectasis. Significant is the 
observation that bronchial dilatation does 
not occur in long continued pneumothorax 
and apparently bronchiectasis does not 
occur in Jong standing pleural effusions in 
which the lung is continuously compressed. 
In much the same category is thevelation 
of congerital and acquired deformities of 
the thoracic cage to bronchiectasis. Sup- 
posedly there is a weakening of the respira- 
tory effort in the presence of thoracic de- 
formities which leads to bronchial dilata- 
tion. The bronchiectasis which is sometimes 
seen asscciated with such conditions is 
most probably not due to the thoracic 
deformity per se. Deformities of the chest 
are at times of such a nature as to interfere 
with the normal physiology of respiration. 
This will, of course, predispose to respira- 
tory tract infections and such infections 


e 
are more probably the cause of any result- 


ing broncàiectasis. Under such conditions, 
however, the thoracic deformity must be 
regarded as a contributory factor. 


BACTERIOLOGY OF BRONCHIECTASIS 


The etiology of bronchiectasis has been 
repeatedly sought for in the bacteriology 
of this disease. Claims have been made 
from time to time that certain organisms 
are direct y responsible for the occurrence 
of bronchial dilatation. Thus Smith? has 
emphasized the importance of fusospiro- 
chetal infection. It is true that the Vin- 
cent's organism has a greater destructive 
effect upon the bronchial wall than most 
other organisms, but most observers are of 
the opinicn that these organisms are sec- 
ondary invaders, especially in view of the 
fact that they are more commonly $ound 
in the bronchiectasis of adults than of 
children. The frequency of Vincent's infec- 
tion in the m@uth of adults is common 
knowledge. It brónchiectagis a large vari- 
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ety of bacteria are to be found which vary 
- * . . E 
from time to time and seldom is one or- 


*ganism present in pure culture. Most ob- 


servers, agree with Greey™ that there is 

. s ru d . e- 
nothing specific n the bacteriology y 
bronchiectasis. 


a 
E 
SYMPTOMATOLOGY OF BROKXCHIECTA$IS 


The cardinal cl nical manifestations of 


a 3 E . e 
bronchiectasis are a chronic productive 


cough, the expectoration of variable 
amounts of sputum which may or may not 
be fetid, and occasional hemoptysis. Many 
inconstant and variable sigas and symp- 
toms may be present, suck as recurring 
bouts of fever, dyspnea, night sweats, 
anemia, loss of strength and weight. The 
symp-omatologv is largely dependent upon 
the extent of the disease and severity of the 
infection. In the m Ider forms there may be 
no symptoms whatever. This is particularly 
true of so-called dre bronchiectasis in which 
there s dilatation without infection. 

In the typical case of bronchiectasis, be- 
cause of the constant infection present 
there s an excess amount of bronchial secre- 
tion. In an attemp- to eliminate this mate- 
rial a chronic cough develops. This is al- 
most invariably much worse upon arising 
in the morning due to the accumulation of 
secretions during tae night. Patients often 
learn that by assiming certain postures 
drainzge of the accumulated secretions can 
be facilitated. After such drainage the pa-, 
tient nay be fairly free of cough for the 
remainder of the cay. The amount of the 
sputum is a variable one depending up§n 
the severity of the infection. At times it is 
very copious, thick, tenacious anę difficult 
to raise. 

The retained secretions serve as an exe 
cellent medium for a host of bacteria, many 
of them saprophytic in nature. According to 
Jackson and Jackson,5 these serve to de- 


crease the viscosity of the sputum so that, 


it can be more readily expelled. This putre- 
factive process causes the sputum to be 
very foul and offensive. The odor is said to 
be due to the presence of a fusosptrochétal 


infection, Considerable emphasis has been 
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placed, upon this feature of the condition 
since upon this one "actor alone the diagř o- 
sis of bronchiectasis can be suspected al- 
though offensive sputum also ocgurs ir 

abscess, chronic pulmonary 


ali d 
estippuration and gangrene of the lung Fut 


tusually in a more exaggerated form. Al- 
though a copious and fetid sputum is 
characteristic and almost invariably pres- 


*ent in the advanced stages of the disease it 


should be remembered that such sputum 


is not present in tae majority of casesot 


bronchiectasis. Warner?! found that in orly 
20 per cent of his cases was there a da ly 
production of 4 ounces or more of fcu! 
smelling sputum. One characteristic which 
he regards as moe important and ex- 
tremely suggestive »f bronchiectasis is the 
“chunky” nature of the sputum. Nevertl e- 
less, the importance of the foul and fetid 
sputum of bydnchiectasis cannot be miai- 
mized since it is the one feature of the dis- 
ease which makes the condition such a 
loathsome one for both the patient aad 
those with whom he comes in contact. 
Jackson and Jackson'5 have likened the 
condition to a septic tank. 

It is not sufficiently appreciated that 
bronchiectasis is one of the most common 
causes of hemoptysis. This is particularly 
true in children. Blood spitting occurred in 
45 per cent of the cases reported by War- 
ner. To the average physician, bleeding 
from the lung means pulercaloxte: No one 
has a better opportunity to appreciate this 
fact than the roentgenologist. A request bor 

a phest roentgenogram in a patient with 
bl6od spitting is usually accompanied by a 
diagnosis,of tuberculosis. The two condi- 
le from tuberculosis, which must 
he. looked fer in the roentgenogram in such 

cases are bronghiectasis and mitral stenosis. 
It 1s surprising the number of such case$ 
encountered by the roentgenologist in 
which the diagnosis of tuberculosis Las 
been made by the c inician. 

If one recalls the pathology of bronchizc- 
tasis the basis for hemoptysis is readily 
understoed. The fresh, highly vascularized 


granulation tissue which is so abundantly 


present in bronchiectasis shows a tendency 
to bleed quite readily. The rritatmg, 
harassing cough produces sufficien- trauma 
to these granulations to cause -hem to 
bleed occasionally. The bleeding s usuelly 
not very great if amount. A mere streak ng 
of the sputum with blood méy be al [Ptaat 
is present but it may recur quite frequently. 
At times, however, quite a profuse hemor- 
rhage may occur and ths may pr-ve to be 
a serious complication. 

Depending upon the amount of E roncl ial 
secretiogs and the difficulty with whicl it 
is eliminated, there may be a low grade 
fever and the patient may become sep-ic, 
With the establishment of adequa-e dræn- 
age these symptoms disappear. The con- 
«tant absorption of septic material orcduces 
a state of low grade toxemia. Ths eventu- 
ally leads to anorexia, a poor state of nu-ri- 
tion, a progressive anemia, and loss of 
weight and strength. Since broncpiectesis 
is a progressive disease there is an 1 evitablg 
impairment of respiratory functicr lead ng 
to a variable degree of dyspnea. The in- 
evitable myocardial damage result ng from 
the increased resistance within -he lesser 
circulation incident to the pulmonary fibro- 
sis of bronchiectasis plus the >-olomged 
state of toxemia adds material to -he 
patient’s signs and symptoms. 


PHYSICAL EXAMINATION IN 
BRONCHIECTASIS 


In comparison with the extent amd sever- 
ity of the pathological changes the physical 
signs in bronchiectasis are rather mg igi ble. 
There are no signs which are pithogno- 
monic. In the more advanced cases same 
restriction in the movement of the chest 
may be noted, there may be some dullress 
zo percussion over the involved p rtions of 
-he lung and the breafh sounds may be 
somewhat less audible. Ráles occasionally 
may be heard but are by no means con- 
stant. In long standing cases clubbing of 
the fingers characteristic of chronic pul- 
monary suppuration appears andi the 
changes of chronic pulmonary esteearthrop- 
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athy may be present. Eventually amy- and severity of this involvement. Thg pres- 
loidosis may develop. . ence of congenital anomalies can be de- 
a *tected, and impo-tant in every case of 


DIAGNOSIS OF BRONCHIECTASIS 
Only in the advanced cases are the symp- 
toms sufficiently characterfstic to warrant 
a dia&nosis of bronchiectasis. In the mild 
and moderately advanced cases, which con- 
stitute the vast majority of patients, the 


symptoms may be merelv suggestive. Of 


greater significance 1s the history of a defi- 
nite onset during childhood from some spe- 
cific infection, leaving the patient, with a 
predisposition to frequent respiratorv tract 
infections, a chronic cough which gradually 
becomes worse, accompanied by an in- 
creasing amount of expectoration. With 
such a history the diagnosis of bronchiecta- 
sis Is most probable and a roentgen exami- 
nation of the chest is in order. 

The ordinary roentgenogram of the chest 
will not, asa rule, warrant a positive diag- 
nosis of bronchiectasis. When this disease 

can be recognized in the ordinary roentgen 
study, the condition has reached an ad- 
vanced stage. When viewing roentgeno- 


. " > . ° 
grams 1n a suspected case of bronchiectasis 


the possibility of a foreign body should 


never be forgotten. Quite characteristic of 


bronchiectasis are the dense triangular 
shadows frequently found in the base of a 
lung adjacent to the heart. Usually an in- 
tensification of the hilar and trunk shadows 
especially those to the bases is all that is 
found in the plain roentgenogram. This is 
indistinguishable from a chronic tracheo- 
bronchitis. Such hindings in a child or young 
adult combined with a history as afore- 
mentioned warrants a suggestive diagnosis 
of bronchiectasis. The next step in the 
investigation is agbronchoscopic examina- 
tion. 

A bronchoscopic examination is an abso- 
lute essential in every patient with sus- 
pected bronchiectasis. This will reveal in- 
formation not obtainable in any othew way. 
One sees the condition of the respiratory 
tract from the larynx to the larger bronchi 
and learns whether,these parts are involved 
by the inflammatery process and the extent 


broncajectasis is tie presence of a foreign 
body. The actual ste of tke Él 
is not reached by the bronchoscope so tha 


the bronchial dila-ations are rarely seen.” 


The character of the inflammatory reaction 
and the aspiration of considerable amounts 


` 
"d 


of thick, viscid, purulent secretions from * 


the smaller bronchi are highly suggestive 
of bronchiectasis. Thus, while a definite 
diagnosis of bronchiectasis cannot be made 
by bronchoscopic examination, except in 
the advanced cases, the findings aré usually 
such as to indicate -he need for bronchogra- 
phy 

The roentgen visualizat on of the bron- 
chial tree after the introduction of a con- 
trast medium is oecoming of increasing 
value in all manner of pulihonary condi- 
tions. In bronchiectasis it :s the only abso- 
lute method of es-ablishing the diagnosis 
rezardless of the stage of the disease. A 
number of methods have deen devised for 
introducing the iodized oil into the bron- 
chial tree. All give good results depending 
upon the skill of tae phys:cian performing 
the procedure. By means of bronchography 
the extent and nature of the bronchial dila- 
tation are readily ascertained. It can be 
learned whether the disease is sharply lo- 
calized, whether it involves more than one 
lobe and whether it is unilateral or bi- 
lateral. ] 

In the final analysis, therefore, while 
there are many factors which may lead 
clinician to suspec- bronchiectasis, the 
agnosis must actually 


bronchography. 
e 
CLINICAL COURSE AND FROGNOSIS OF * 
bl 
. BRONCHIECTASIS ° 


Bronchiectasis is primarily a disease of 
childhood, runs a slow progressive course, 
becomes clinically — establishec 
acolescence or ear v adult lfe, leads to a 
lite of chronic invalidism and terminates 
in death from one cf a number of fomplfca- 
tions. The condition has ‘ts onset during 
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hildhogd resulting from a combination of 
respiratory infection and bronchial occlu- 
» sion. The disease may run a very rapid 
course becoming well established and gasil» 
gnized within a few weeks or months. 
The usual course cf events, however, 15 
much more insidious. the patient enjoying 
compafatively good health for many years 
after the onset of the condition but showing 
# greater predisposition to respiratory tract 
infections than the average individual. 
These infections increase in frequency and 
severity until adult hfe is reached when a 
well established bronchiectasis has re- 
sulted. In*about two-Afths of such cases the 
initial condition responsible for the bron- 
~ chiectasis has long since been forgotten. 
The subsequent history regardless cf 
whether the development has been rapid or 
slow is fairly characceristic. The patient's 
i 
general healthemay be good but there is a 
tendency to "take cold" rather easily. 
le “colds” become increasingly difficult 
; "throw of.” The patient is left with a 
persistent, annoving cough in between, at- 
*tacks of respiratorv tract infection. The 
cough becomes somewhat productive. The 
sputum increases in amount and eventually 
becomes fetid and foul in character. The 
patient has increasirg difficulty in raisinz 
the sputum and soon learns that this caa 
be facilitated bv assuming certain positions. 
His symptoms are worse in the morning. 
He never feels quite wp to par and at times 
the is distinctly toxic. His general health be- 
gins to fal, he suffers from lassitude and 
reagy fatigability, there is a loss of appetite 
and gradual loss of weight and strength. 
* The develepment of this state of affairs 
—— y t€ apidly ia the course of a few 
veas or, on the other hand, the progression 
may he very slow covering a period of 
twenty to twenty -frve years. 
Eventually other systems of the body be- 
come involved, especially the cardiovascu- 
lar system, the symptoms of which are 
superimpcsed upon those of the bronchiec- 
sis. The terminal event is usually in the 
‘orm of some compl cation which is fairly 
common. The patient becomes subject to 
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repeated attacks of pneumonia. In War- 
ner’s™ series §2 per cent nad at least ore 


*attack of pneumonia and 27 per cent had 


more than one attack. One such attack 
may be severe enough to 2nd fatally. Car- 
diac failure is a "frequent cause of death 
in long standing cases. Messive ° pulmo:fary 
hemorrhage i Is the cause o` a fatal termina- 
tion in some cases. Brein abscess is a 
notorious complication in suppurative coa- 
ditions of the lung and usually proves 
fatal. General debility anc asthen a with 
a terminal hypostatic pneumonia nay be 
responsible for the bronchiectatic de nise. 

Bronchiectasis 1s, however, not neces- 
sarily fatal. Although it is 1 progressive and 
irreversible disease it may at times »ecome 
arrested or its progress may be so slow that 
the patient may live his allotted spam of 
lire and die from some other cause. In gen- 
eral, however, the prognosis of untreated 
bronchiectasis is poor. 

The prognosis of bronchiectasis varies. 
considerably in individual cases. Warner, - n 
a series of 110 cases, reported a mortab-y 
of 23 per cent, with the average duration 
of the disease of nine years. Roles ard 
Todd? report a general mertality, regard- 
less of treatment, of 38 per cent. The mer- 
tality rate as reported by Ferry anc King? 
was 31 per cent. In the series of 171 cases 
reported by Bradshaw, Putney and Cerf, 
34.5 per cent died from bronchiectasis or its 
complications, with the average duraten 
or the disease thirteen and a half y2ars. 


ECONOMIC IMPORTANCE OF 
BRONCHIECTASIS 


As has been stated, the patient w:th a 
definitely established brenchiectasis be- 
comes a chronic invalid. Te frequently re- 
curring attacks of respira tory tract infec- 
tion cause much loss of tinge from work. This 
may make it difficult for zn individual to 
hold a worth while positior. The hzrassing 
cough «nd particularly tie offensive spu- 
tum makes the individua objectiorable to 
those with whom he is required to work. 
The toxicity and generaldzsNtude so com- 
monly present definitely afterfére witk the 
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e e 
* $2 e 7 à 
306 : : Karl Kornblum MARCH, 1944 
* e. 
individval’s efficiency. He becomes pain- with postural drainage. There is no ques- 


fully aware of his condition, ef his inability 
to maintain his place gn the world and to* 
meet his social and economic obligations. 
This stete of affairs has in some instances 
been terminated bv suicide. It is important 
tha physivians should recognize these 
facts. Thus the need for the prev ention of 
bronchiectasis becomes all thé more appar- 
ent. 


TREATMENT OF BRONCHIECTASIS 


Until recent years, the treatment of 
bronchiectasis was entirely medical. The 
most Important single item in this form of 
therapy is postural drainage to rid the lungs 
of their septic material and to prevent 
toxemia. Many patients can be kept fairly 
comfortable by this one method alone. 
Sedation to control the annoying cough and 
to insure the patient rest and sleep is an 
importa it factor in treatment. Expecto- 
rants may aid in expelling the thick, tena- 
In the presence of fuso- 
spirochetal infection the intravenous injec- 
tions of neoarsphenamine have been found 
useful, especially in overcoming the fetbr 
of the b-eath. Creosote by mouth has been 
used for the same purpose. General suppor- 
tive mecsures to maintain health is of vital 
Importaice and must be combined with 
whatever therapy is emploved. Precau- 
tionary measures to prevent or minimize 
the severitv of the recurrent respiratory 
tract in'ections are of the utmost impor- 
tance. As will be recognized, medical treat- 
ment is Dut palliative and not curative. No 
specific therapy in the form of sera or vac- 
cines hes been found of any avail. There 
has not yet been sufficient experience with 
the use of sulforylamide and its derivatives 
to know whether or not these drugs will be 
of benedt in the treatment of bronchiec- 
tasis. 

With the advent of the bronchoscope a 
new form of therapy for bronchiectasis was 
introduced, namely bronchoscopic drainage. 
This has been of inestimable value. It ac- 
complisaes in much more efficient manner 
what the phvstian has attempted to do 


X. 


tion that the patient relieved of the germ 
laden secretions will be very much im- 
proved, subjectively and objectively, the 
progress of the disease will be much delayed 
and some of the complications may be pfee 
vented. The direct injeczicn of drugs igtb 
the »ronchial tree has not as vet preved of 
definite value, although there is the impres- 
sion that patients are sometimes improved 
after the use of li»iodol for bronchography. 
Bronchoscopic drainage does not materially 
alter the underlying pathc logical changes 
of bronchiectasis: therefore, the condition 
is not cured by this form or therapy. 

Ir 1934 Berckt reported his experience 


with radiation therapy in the treatment of # 


brorchiectasis. This was fo lowed by a sec- 
ond paper in 1937 by Beck and Harris? in 
which they reported definite i Improvement 
in a large percentage ofe the patients 
treated. Accordimg to these authors, the 
rationale for the use of this method is an 
attempt to change an infected and over- 
procuctive type of bronchiectasis into the 
dry form of the disease. I- is well known 
that if the secretions can be minimized 
there is a marked improvement in the pa- 
tien-'s symptoms and general physical con- 
dition. This method of therapy has not be- 
come very popular and there are few re- 
ports to substartiate tae claims of the 
originators of the method. 

Tie most recent addition to the therapy 
of bronchiectasis is surgery in which. thee 
invclved lobes of the lunz are removed. 
Other forms of surgery such as pneugno- 
thorax, phrenice-tomy and _ thorocoplasty 
have also been tr ed but none ofthese have 
been of permanent benefit excNgt IN i --— 
lated cases. à 

The success of lobectomy and ppeumo- 


e ‘ | í " 
nectomy is dependent upon a number of fac- 


tors, such as the proper selection of cases, 
the zeneral condi-ion of the patient and the 
skill of the surgeon. The most favorable 
cases are those ir which the disease is uni- 
lateral and limited to one lobe. The leas 
favorable are those in which fhe dNeas 
shows a widespread bilateral involvement. 
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In these, even though the lobes most -n- 

volved are removec, the entire respiratéry 

tract is mcre or less involved by the under- 

lying inflammatory process responsible ror 

+ bronchiectasis. In such cases, although 

nsiderable palliation can be accomplishec 

eby surgery, actual cure of the condition 1s 
impossible. ° 


The general condition of the patient is of 


ethe utmost importance in the surgical treat- 






ment of bronchiectasis. Obviously a patient 
who is mach debiitated, emaciated anc 
anemic is a poor surgical risk and will rot 
have the stamina nor the recuperattve 
bowers eo withstard a formidable ope-a- 
zon. Therefore, it is important that ope-a- 
zion be no: too long delayed and should be 
done before the pat ent begins to show svs- 
cemic effects of the disease. In some zd- 
vanced cases it may be necessary to restore 
zhe patient tgan improved physical stzte 
before operation 1s attempted. Certain it 1s 
zhat surgical results will be much better the 
earlier operation is performed; this means a 


in many 
e 


his patient to a major thoracic operation or 
a disease which in its earlier stages does rot 
appear to be so very serious. Much eduea- 
tion of the general medical profession -e- 
garding bronchiectasis is needed before the 
general practitioner will understand and 
nave the proper attitude toward the surgi- 
ral treatment of th s disease. 

The question arises as to whether sar- 
zery should not be done as soon as the diag- 
4sis of bronchiectasis has been estab- 
lished. In view of the variable course of the 


Sease gn different individuals it would 


/ Jj. 


appear more logical to keep the patient 
under observation for a time and atten pt 
to control the prog-ess of the condition b* 
less radical means. While definite progres- 
sion is the rule in clinical bronchiectasis, at 


*times this progression 1s so slow that the 


condition’ never becomes of serious impcrt. 
Conservative measares should not be per- 
sisted inet” the patient does not show defi- 
nite improvement or the disease does mot 
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become arrested within a -easona» e per od 
of time. à 

Finally, one mugt consider the fact -aat 
a lobectomy or pneumenectoms ca-ries 
with it a certain mortality. Accordinz to 
Bradshaw, Putrey and Clerf,® the ger eral 
mortality is about 10 per centeIn unil#eral 
involvement the mortality is under ¢ oer 
cent. This 1$ a matter which mu:t be seri- 
ously considered when operation is adv sed. 
Furthermore, complicatiens, such as em- 
pyema and bronchopleural fistula, max oc- 
cur. Thus the skill of the surgecn plays a 
vital part in the success of the surgical 
treatment of bronchiectasis. The thorax is 
one of the most recent parts of the bedy to 
be invaded by the surgeon. Not all 3urg2ens 
are trained in chest technique; the-efore 
mortality statistics will vary widely. It 
must be remembered that only th= expertly 
trained thoracic surgeon publishes his mor- 
tality statistics. Thus, the choice of a sur- 
zeon becomes vitally impo-tant when op- 
eration for bronchiectasis is beirg corsid* 
ered. 

















tt Lilt olcae eli Gt kf 


Boyd,’ “Once bronchiectasis is well estab 
lished in childhood an early death trom 
bronchopneumonia can only be rezardec as 
a blessing." While surgery has very defi- 
nitely improved the prognosis o` brorchi- 
ectasis, surgery does not solve the problem 
of this disease since it is admitaed »- all 
that there are many cases not surtable for 
surgery. No precise sta:ement has »een 
found indicating the percentage cf patents 
with bronchiectasis surtable fo- surzcal 
treatment. Inquiry of several theracic sur- 
geons reveals a wide difference cf opimon, 
ranging from 25 to 75 per cent. Bradsbzw,! 
from his large experience in the surzcal 
treatment of bronchiectasis, beleves that 
not more than 25 per cent of patient: are 
suitable for surgery when the disease 1s 
first diagnosed. He is impressed with the 
advagced stage of the cisease when the 
patient first seeks medical atten-yon. 2ven 
when the history of the ccndition ts of rela- 
tively short duration. | « 

If one were arbitrari w to,asa.me that 

e 
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onlv unilateral cases of bronchiectasis are 
suitable for surgery, which is ef course not 
true, some idea as to the percentage of 
patients m whom surgical treatment could 
be used might be obtained by reference to 
the anatomical distributioh of the disease 
as reported bt various authors. Thus, of the 
979 cases collected from the literature by 
Leopold,” in 686 the disease was unilateral. 
Therefore, approximately 70 per cent would 
be suitable for surgery. There is consider- 
able range among the authors quoted; thus, 
in the 6c cases of Block and Francis, 53 
per cent were unilateral while in the 167 
cases reported by Duken and von den 
Steinen, 31 per cent were unilateral. This 
latter series included children only. From 
this method of deduction it would appear 
that for about 30 per cent of patients with 
bronchiectasis there is at present no hope 
of cure. This further emphasizes the neces- 
sity of prevention. 

This discussion of treatment has been 
based upon the generally accepted concept 
that bronchiectasis 1s a progressive and ir- 
reversible disease. No consideration has 
been given to the condition referred to by 
a numbe- of writers under the name of 
pseudobronchiectasis (Jackson) and rever- 
sible bronchiectasis (Lander and David- 
son,'5 Fleischner!!). If it can be established 
that the condition mentioned is definitely 
clinical bronchiectasis then our entire con- 
cept of the disease must be revised. It 
would no longer be proper to refer to bron- 
chiectasis as irreversible; spontaneous, 
medical, bronchoscopic and even radiation 
cures could be expected and the postpone- 
ment of surgical treatment would appear 
more justifiable. In the present state of our 
knowledge of this condition the term 
“pseudobronchiectasis”’ would appear quite 
appropriate. 

With this consideration of treatment, we 
have before us the full life story of broni- 
chiectasis. With this knowledge of the dis- 
ease, its importance can be more readily 
appreciated. There is little wonder that 
many have cofne o regard bronchiectasis 
as one of tht reålly important diseases of 


bs 


the respiratory tract. It is rapidly asgiming 
an'importance equal to that of tuberculosis. 


* While the latter disease is now fairly well 


understood, its methods of propagation 
known, its detection and recognition ug 
tively simple and, what is more impor- 


tant, ind methods of treatment now so peg-* 


tectec that there is a steady decline m the 
mortelity rate, it can be hoped that this 


disease soon will be definitely under con-* 


trol. This is not true of bronchiectasis, 
however. There is yet much to be learned, 
and until our knowledge of bronchiectasis 
is more complete, not too much can be 


hopec for from cur present methods of 


combatting it. It is for this reason that the 
prevention of bronchiectasis ts of such vital 
importance. 


PREVENTION OF BRONCHIECTASIS 


Measures for the preventan of bronchi- 
ectasis must be based upon c knowledge of 
its etiology. Thus in discussing prevention 
a review of the etiological factors concerned 
becomes essential. 

Obviously nothmg can be done to pre- 
vent -he cases of congenital bronchiectasis. 
However, since these cases are so few 1n 
number their clinical signifcance is rela- 
tively negligible. 

In the acquired form of 
bronchial infectiom stands 
most among the causes of -his condition. 
This is particularly true in children. Here 
the laity, particularly mothers, must bé 
made conscious of the seriousness of the 
common cold and must be educated in V 
modern methods cf cold prevention as far 
as this 1s possible. There rust be main- 
tenance of child health at the 
perfection by proper nutrition, with in- 
clusicn of all essential food, elements and 
with special consideration of the various 
vitamins. There must be imsistence upon 
the proper amount of fcod, rest and 
sleep, the avoidarce of overfatigue, ade? 
quate fresh air and sunshine, proper pro- 
tecticn against inclement weather and 


əronchiectasis, 
nrst and fore- 
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the avoidance of contact with those Nuf- , 


fering from acute respiratory tract infec- 
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tions, Children with colds should be kept these patients return vears later witni a 


away " from school. The prompt attenficn 
and proper treatment of the common cold* 
by parent and physician will minirgize the 
ikelihood of the development of broncac- 


e pneumonia. Such education is the respomsi- 


~ 


° tunity 


* bility of every practitioner called upon to 
- . a 


treat children. The utilization of women’s 
clubs and parent-tzachers associations ean 


* serve as vehicles for this educational prc- 


gram. 

Since the onset of bronchiectasis is so 
frequently attribuzed to an attack of in- 
fluenza, measles cr whooping cough, the 
physician should take every precaution to 
prevent or to minimize bronchopneumcnia 
occurring as a complication. A more pro- 
longed or more guarded convalescence 
in these diseases may aid materially in such 
prevention. Parents too often fail to appre- 
ciate the sigfificance of these diseases of 
childhocd and do not heed the warning of 
the physician concerning complicaticns. 
Strict adherence to the treatment pre- 
scribed must be insisted upon by the at- 
tending physician. 

While lobar pneumonia may not be one 
of the most commcn causes of bronchiect2- 
sis, this possibility occurs with sufficient 
frequency to demznd the attention of the 
clinician. Incomp ete resolution of the 
pneumon:c consolidation is far more com- 
mon than the average physician appreci- 
ates. The roentgen»logist has ample oppor- 
to be familiar with this fact. In 
those institutions in which cases of pneu- 
monia are closely followed by serial roent- 
fenograms of the crest, the roentgenologist 
has become impressed with the manner in 


we Which Zhe roentgen signs of pneumonia lag 


\ 
UN 


pahind che physical signs. Clinicallv, the 
patient may, have made a complete re- 
covery, fs without physical signs or symp- 
toms and vet on the roentgenogram there 
remains evidence that resolution is not yet 
* complete. It is usaally at this stage that 
the patient is discharged from the hospital. 
Presumably these residual roentgen mani- 


, festatiorss disappear in the vast majo-itv 


of cases. Undoubtedly, however, many of 


well established bronchiectasis at tow site 
of the former pneumoniz. This accoun-s for 
many of the unilateral cases of bror chiec- 
tesis. The prophylactic measure here indi- 
cated is quite* obvious. In all cases of 
paeumonia of any variety, ifthe lun*s are 
not clear when the patient is d scazrged 
from the hospital he should be required to 
return for subsequent roentgen studies. If 
the abnormal signs persist, a bronchos-epic 
examination should be made and treaty ent 
instituted as indicated. In ths merner 
many cases of bronchiectasis coukl be ore- 
vented. . 

It is realized that the majority 9° pa- 
tients with pneumonia are treatec a- heme 
without the benefit of roentgen studies As 
soon as such patients become ambulatory 
they should be referred for a roentgen ex- 
amination of the chest. It is surdrisinz the 
amount of pulmonary disease that would 
be revealed if such a procedure were 
adopted as a routine in every case of pneu- 
monia. Not only would a certain amorr t of 
bronchiectasis be prevented but other un- 


"suspected and serious pulmonary les ons 


would come to light such as tubercuosis 
and bronchogenic cancer which were di- 
rectly responsible for or erroneeusly diag- 


nosed as pneumonia. Also early cases of 


bronchiectasis itself would be cetect2d in 
time to prevent the serious consequences of 
this disease. 

The argument is valid that many cases 
of lobar pneumonia in adu ts are the result 
rather than the cause of bromchiectasis. 
This point is often missed by the chrician 
in treating pneumonia. If roentgen studies 
were continued in all cases of pneumonia 
until the lungs were clear, these unsus- 
pected cases of bronchiectasis responsible 
for attacks of pneumonia would be re- 
vealed and immediate treatment could be 
s-arted rather than postponing suca ther- 
apy wntil the diagnosis of bronchiecz sis is 
al too obvious. When a patient with 
pneumonia gives a history of keviag had 
taree or four previous attacks, ene caa be 
certain that there is some leca cause for 
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i this recurrence. All such cases should cer- physician from thmking of allergy in his j 
tainly be followed after recovery from an corfnection. In patients having frequent / 
attack of pneumonia. Many such patients erespiratory tract mfectiors, especially in, 
will be fcund to harbor an unrecognized those in whom the usual measures for com- i 
bronchiec -asis. batting such a predisposition have failed 

Regard ess of one’s opinion as to the re- allergy as the underlying cause should bé , 

e  latiofship ofe infections of the paranasal considered. There are those who believe: 
sinuses and bronchiectasis, certainly the — that the predisposition to frequent “colds” 
patient sFould be given the behefit of the is always an allergic manifestation. Thus a i 
doubt anc the disease in the sinuses eradi- consciousness of alergy and active treat- e 
cated if possible. It should be constantly ment of this phenomenon when found can, 
borne in mind that in every acute respira- in the present state of our knowledge, be 
tory tract infection, every part of this tract rezarced as measures in the prevention of 
is involved even though the symptoms are bronchiectasis. In rank cases of hay fever 

e limited specifically to the lungs, trachea or and asthma, the measures taken tocombat 
pharynx. Ít should be remembered that the these conditions automatically act pro- 
sinuses are almost certainly involved and  phylactically against bronch ectasis. IS 
some attention should be given to them. Bronchial obstruction is the other impor- 

This is advice fraught with some danger tant factor to be considered in acquired 
since the sinuses will not tolerate too en- bronchiectasis. Such obstruction may arise 
thusiastic and unskilled treatment. Often from something within the “men of the 
they are best let alone, since normal bronchus. Foreign bodies either radiopaque e 
sinuses having adequate drainage during an or noa-opaque, are common examples of 
deute respiratory tract infection will usu- this kind. All too cften the inhalation of a 
ally take zare of themselves. However, the foreign body is too lightly regarded by both 
sinuses should not be neglected and when the pétient and his physiciar. The absence * 
obviously involved should receive appropri of symptoms leads to the conclusion that 
ate treatment. The practitioner who is not the foreign body has entered the alimentary 

. too sure of himself about the paranasal tract and that notaing, therefore, need be 
sinuses should consult a specialist. done about it. After an initial period of 

e [In a chronic sinusitis in which complete gagging and cougiing, a patient with a 
eradication of the disease 1s practically im- foreign body in a bronchus or in the pul- 
possible, measures should be taken to monary tissues may become symptomless. 
minimize the significance of the patho-  [fneglected it is certain to give rise to infec- 
logical chenges and to prevent acute exacer- tion and usually terminates in a localized. , 
bations. This is usually a problem for the — broncaiectasis. In every instencé of foreign 
rhinologist. And particularly is it a problem body a careful roertgen examination of the 
in the so-called cases of bronchosinusitis neck, chest and abdomen is indicated. B¥- 
which are the ones most likely to develop cause a foreign body is known to be non- . 
bronchiectasis. Often little can be done for opaque, many physicians believe, that aj. 
these patients without a change in climate. roentgen study is useless. Non-opatuue for- 
They usually do ‘better and often live in eign bodies, as a rule, are quite readily đe- 
comfort ia a warm, dry, equable climate fected in the respiratory tract and in the s 


such as is to be fofind in the southwestern 
part of this country. The problem is not 
merely a local one and the general Qealth 
of the pat ent must be carefully considered. 

The fact that a definite relationship be- 
tween allergy and bronchiectasis has not 
been fully agcepted should not deter the 

e 
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esophagus. Too many physicians are in- 
clined to belittle the importance of the 
swallowing of a foreign body and often* 
roentgen studies are done upof the in- 
sistence of the patient. The roentgen ex- 
amination should be carried out as son 
after the inhalatior of the forzign body as 1s 
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practecal. The damage done by a forggn 


body in the lung is, m a measure, depender t, 


upon the duration of its sojourn and 
should therefore be removed at the*earliest 
bossible moment. 

The problem of foreign bodies in the 


t e . . . 
fespiratory tract is particularly important 


in the case of children. In such patients, a 


, history is often lacking, due to the fact 


`N 


that in infants no one may have seen the 
child swallow a fereign body and in the 
case of older children they are often afraid 
to tell of such an mcident. Such cases are 
fairly common in roentgenological practice, 
and unfortunately many such patients do 
not reach rhe roertgenologist for months 
or years after the aspiration of a foreign 
object. By this time a bronchiectasis has 
usually become wel established. In achild 
having repeated respiratory tract infections 
or in one alréady showing symptoms suspi- 
cious of bronchiectasis the possibility cf a 
foreign body should be considered. In such 
cases a careful roentgen study should be 
carried out and in the event of a negative 
report a bronchosccpic examination should 
be done to absolutely rule out the presence 
of a foreign body. 

In small childsen having persistent 
symptoms of coryza and nasal discharge a 
roentgen examination of the paranasal 
sinuses should be made. Very occasionally 
one will And a foreign body such as a bean, 
button or a wad of paper in one of the nasal 
chambers which the voungster has pushed 
up into the nose. 

gBroncholiths act in much the same man- 
ner as extraneous fereign bodies in produc- 
ing bronchiectasis. So little is known re- 


carding the etiology of these calcareous de- 


N 
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pasits in the lung taat little or nothing can 
be said regarding their prevention. For 
tunately broncholiths as a cause of bronchi- 
ectasis is apparently not of common oc- 
„currence and the relationship, therefore, ts 
of more qr less acacemic interest. 
Occluding secretions within a bronchus 
| resylting, in | bronchiectasis are of consider- 
le clinical importance. Probably the best 
nown example of this kind is postopera- 


Zh. 


Prevention of Bronchiectasise 3 


tive atelectasis. Bronchial occlusion by se- 
cretions may also occur in paeumoaia, 
during an attack 5f asthma or ia the new- 
born from the aspiration of mucus or ne- 
conium. While,the resultant atelectasis in 
these conditions can often ,be suspected 
clinically, roentgen exam nation is usu ally 
required fos confirmation of the diagnosis. 

Prophylactic measures for postopera-ive 
atelectasis are, at the same time, preven- 
tives of bronchiectasis. Frequent change in 
the position of the patient after speraton, 
the avdidance of excessive sedation which 
tends to suppress the couga reflex and the 
stimulation of respiration by crbon dt- 
oxide inhalations are measures which have 
been successfully used to preven this type 
of atelectasis. If the atelectasis does not 
clear promptly bronchoscopic <spirat ons 
should be resorted to. 

In the presence of atelectasis tue to oc- 
cluding secretions of waatev-* orizin, 
prompt removal of the secretions dy means 
of the bronchoscope should be carried out. 
When the roentgenogram in pneumoa e In- 
slicates a definite atelectasis bror choscepic 
aspirations should be considered, provided 
this procedure is not centraincicated by 
the patient's condition. In the newborn * 
direct suction by way of the upper respira- 
tory tract will usually be sufficient zo dis- 
lodge the obstructing material. 

Bronchial obstruction may result fron a 
lesion having its origin in the wall of the 
bronchus itself. In this category are stric- 
tures which may be either traumz tic or in- 
fectious in origin. A traumatic stenosis may 
result from lodgment of a foreign bod» or 
from attempts at its removal. Thus g-eat 
skill and care must be exercised in the 
bronchosopic removal ef foreign bocies. 
Prevention has already been considered for 
strictures resulting frogn oroncaial mfec- 
tion. In stenosis of specific origin, such as 
occurs in tubs : 
primary disease is usually more important 
than any complicating bronchiectasis. The 
seme holds true for the, extemsive oul- 
monary fibrosis occurrtng in tubercubsis 
and pneumocaniosis. Bronchiectass oc- 
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curring under such conditions is usuallv of 


secondary importance. . 

We may here consider all forms of tumors 
regardless of whether thev arise from the 
wall of a bronchus or press upon the 
bronchus from without. SuCh lesions are of 
frequent occurrence and the malignant 
varieties cre increasing in incidence. There 
Is, of course, no known means of preventing 
neoplasms. Much, however, can be done 
tor benigr adenomata which are much more 
trequent -han generallv supposed. Roent- 
genologically, it is not possible to distin- 
guish between the benign and malignant 
bronchial neoplasm. All such cases should 
have a biopsy taken from the tumor by the 
bronchoscopist. Often the entire tumor can 
be removed bronchoscopically with com- 
plete cure. When this cannot be done and 
the tumo- is histopathologically benign a 
cure can be obtained by lobectomy. Simply 
because zhe vast majority of bronchial 
tumors are malignant should not lead one 
to the conclusion that all of them are malig- 
nant. Occasionally such tumors are not 
neoplasms at all but granulation tissue from, 
various causes. Here again the bronchus 
can be relieved of its obstruction by the 
bronchoscopist and bronchiectasis pre- 
vented. 

Bronchial obstruction mav occur as the 
result of pressure extrinsic to the bronchus 
itself. Enlarged lymph nodes usually result 
from pulmonary infections the prevention 
of which Fas already been discussed. Tuber- 
culosis is a common cause of hilar lymph 
node enla-gements. The prophylaxis of this 
condition is common knowledge and need 
not be considered here. Enlarged lymph 
nodes of malignant origin either primary or 
secondary and those resulting from the 
various lymphoblastomata cannot be pre- 
vented. F 

The prevention of bronchiectasis due to 
pulmonary fibrosis means the prevention 
of the cause of the fibrosis. 
pulmonary tuberculosis has already been 
discussed. In the fibrosis of pneumoconiosis 
much has alrea&y been accomplished in the 
prevention 6f tle inhalation of harmful 
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dusts and such efforts are being consinued 
„DY ‘those interested in this important pul- 
"mona-y disease. Other ty pes of pulmonary 
fibros'seare usually of infectious origin and 
prophylactic measures must be directed 
toward the prevention of these specific 
infect ons. 8 

Finally, under the heading of misceMane- 


ous causes of bronchiectasis are lesions of 


and of the thoracic cage. Such 
condi-ions are usvally secondary so that 
preveative measures must be directed to- 
ward the primary condition. Since these are 
so varied and numerous ard since bronchi- 
ectasis from such causes is not of frequent 
Occurrence, an attempt to discuss preven- 
tion 13 this group »f cases would serve no 
useful purpose. 

In general, it may be said that two of the 
most useful and important (procedures in 
the prevention of bronchiectasis are the 
roentgen examinat on of the chest and the 
bronchoscopic examinatior.. In every affec- 
tion of the respiratory tract in which symp- 
toms,are persistent or do not readily re- 
spond to treatmert, a roentgen examina- 
tion 13 indicated, mcluding the sinuses as 
well a3 the chest. T 11s will frequently reveal 
condi-ions which, if promp-ly taken care of, 
will prevent the development of bronchiec- 
tasis. [his type of 2xaminztion is now gen- 


the p eura 


erally available to everyone regardless of 


how small the communitv. 

More frequent use of the bronchoscope in 
persistent disease of the respiratory tract 
would do much toward preventing bronchi- 
ectasis by the early detect:on of those cqn- 
ditions known to give rise to bronchiecta- 
sis. Unfortunately -his type of examination 
Is not as generally available as n 
desired. Adequate y trained men in this 
specialty are still scarce. Iq is unwgse to 
entrust a patient tc a physician who has not 
been :horoughlv trained in this field. It is 
far better for the practitioner to send his 


e A . . e 
patient to one of the many cl:nics where ex- 


pert bronchoscopy is available. 
Finally, in the prevention of bronchiec- 


tasis in educational program for*both' tke . 


lait 


ght be~ 
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N of pryne importance. Laymen must be told 


and impressed with possible seriousness of 
the commen cold, especially in children? 
They must be taught the very simple pre- 
yentive measures available to all. They 


e must have impressed upon them the neces- 
‘sity of seeking medical attention when suf- 


fering from repeated respiratory tract in- 
fections or when such an infection persists 


* and does not readily respond to the usual 


remedies. Much caa be done in the eduza- 
tion of parents rezarding the dangers of 
foreign bodies gaining access to the respira- 
tory and alimentary tracts. In an analysis 
of 1,135*zases of foreign body in the air and 
food passages, Jackson and Jackson" came 
to the conclusion that carelessness was re- 
sponsible for 87 per cent of the cases. Here 
is a fertile field for education and pre- 
ventive efforts. Such educational efforts will 
fall largely to the lot of the general prac- 
titioner, the pediatrician and the otolaryn- 
gologist who see patients when the etiolcgi- 
cal factors of bronchiectasis are at work end 
at a stage when bronchiectasis can be pre- 
vented. ° 

Of greater importance at the momen: is 
the education of the medical profession it- 
self. There are so many physicians who 
know so little about bronchiectasis. There 
are many others to whom the thought ef 
the prevention of bronchiectasis has never 
occurred. Phvsicians must be disabusec ef 
the idea that nothing can be done to pre- 


* ‘vent bronchiectasis. A clearer knowledge of 


the entire problem of this disease, particu- 
larly its etiology and economic importar ce, 
Will do much to arouse interest of the gen- 
eral medical profession. This educational 
program must include the roentgenologist 
becaufe there are many such special sts 
who jlo not have the true concept of bror- 
chiectasi§ and the problem it presents. 

In this educational program the roent- 
genologist nas an excellent opportunity to 


*render real service. As has already b2en 


stated, he has an opportunity to view the 
entire life history o? bronchiectasis from the 
idlogic#l stage to the terminal events. He 
an educate his colleagues regarding many 
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of the pertinent facts of bronchiectass he 
can direct their attention to the possibility 
of a developing orgthe existence cf an early 
bronchiectasis, and finally he car suggest a 
bronchoscopic examination when im his 
opinion this procedure ‘s indicased. Thus, 
in the prevention of bronchieetass, a foent- 
genologist who is conscious of anc has a full 
knowledge of this disease is an asset of 
prime importance. 
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pd AND OSSEOUS MANIFESTATIONS OF 
TUBEROUS SCLEROSIS, WITH SOME REMARKS 
ON THEIR PATHOGENESIS: 


T ‘HE protean character of tuberous 
sclerosis and ot yer ectodermoses makes 
dificult a satisfactory comprehension of 


— the pathologic process involved. The true 


/ 
F 


nature of some martfestations encountered 
in this diseasé>~especially in its "form 
fruste,” may remain unrecognized by the 
clinician, and be misinterpreted by the 
roentgenologist, urless they are familiar 
with the relation of these disorders to the 
ectodermoses. It may therefore not be 
amiss to report a czse studied at the Uni- 
versity Hospiral, and raise some questions, 
which, then considered on a larger material, 
may throw additioaal light on our knowl- 
edge of this interesting syndrome. 


CASE REPORT . 


V.G. (Hosp. No. 77335), white male, aged 
twenty-five, was admitted to the University 
Hospital in October, 1934, complaining of 
polyuria, nocturia, pain in the chest, back and in 
both legs. For the last two years previous to 
admission, the patient has been drinking large 
quantities of water, and correspondingly his 
urine output has averaged approximately 10 
y liters daily. The patient had no headaches or 
* visual disturbance. The pain in the chest was 
dull; patient coughed occasionally, but raised 
no sputum, and had no hemoptysis. The tem- 
pefature was apparertly normal. The pain in 
the back and legs seemed to be of gee 
character, more intemse at night and in the 
morning with some improvement after Fri 
erate exercise. Because of definite pulmonary 

patholbgic «condition. revealed by roentgen ex# 
amination, the patient was for some time under 
observation in a tuberculosis sanatorium, but 
discharged without advice to continue treat- 
ment wheg repeated sputum examination: 
. failed to reveal tubercle bacilli. 

On physical examination the patient ap- 


(p red old@r than his age; all teeth were absent; 
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no abnormal findings were elicited within the 
chest or other internal organs. The skir was 
dry, slightly atrophic, without any abnormal 
pigmentation. 

Roentgen examination of -Fe chest st owed an 
irregular ehoneycomb patter, with numercus 
mu tangular areas of increased transluceney, 


varying somewhat in size, ard separa-ec fom, 


each other by rather thick Abrous straris, 
which formed a nodular arrangement at parts 
of their intersection. Ther» were læge- -hin 
walled cystic cavities in the right lung fed, 
without demonstrable fluid levels. The mecias- 
t num was free. There was no displacement of 
the cardiac shadow toward either side. 

Roentgenograms of the maxilla and mar.ciole 
were reported to have shown a complete ab- 
sence of teeth, and marked decalcification of 
these bones, which was suggestive of cistarbed 
caleium metabolism. The remainder cf the 
skeleton was not examined at that trme. 

After three weeks of observation tà patent 
was discharged, but returned shortly tHerzafter, 
stating that one week after h's dismissal he Fad 
kad severe pain throughou- the left chest and 
severe dyspnea. The pain has contimied, and 
the patient was raising large amounts of watery 
material. 

On physical examinatior signs of pner mo- 
thcrax and mediastinal displacement were eic- 
ited. Otherwise the patient presentec the same 
features as on the previous examinaticn. 

Roentgen examination of the ches- she ved 
pneumothorax of the left pleural caiity. with 
marked collapse of the left lung, anc a contr 
lateral displacement of the aeart anc nabh. 
tinam. There were no struc*tral changes within 
the lungs not seen on the original examira-ion. 
A roentgen diagnosis of polycystic lumg disease 
with pneumothorax subseq ient to a 7 iptu-e of 
one or more of the small cysts was made. 

The patient remained un er clinical observa- 
tion, in the course of which tae skeleton was ex- 
amined roentgenologically, and the b cod chem- 
isty was studied. E > 


From the X-Ray Department of the State University and Crippled Children’s Hospitals f John E. Heat'ey, MfD., Direcor) 


Je 


315 





Fic. 1. Both lung fields show a honeycomb pattern 
with numerous multangular areas of increased 
translucency, separated by thickened fibrous 
strands. 


Roentgenograms of the vertebral column 
showed an asymmetry of the body of the first 
lumbar vertebra, whose left lateral margin was 
slightly excavated. On the lateral view there 
was a fairly large erosion of the anterior portion 
of the vertebral body. The bone adjacent to this 
erosion was moderately sclerotic. Both verte- 
bral plates were preserved. Within both iliac 
bones there were several large, sharply defined 
areas of rarefaction, varying considerably in 
size and shape. The adjacent bone trabeculae 
were of increased density, coarse and somewhat 
irregularly arranged. The medial portion of the 
wing of the left iliac bone, near the sacroiliac 
articulation showed numerous smaller cyst-like 
areas of decreased density, with definite evi- 
dence of confluence of several of these cysts. 
There were similar areas of rarefaction within 


the right pubic bone, extending even beyond the * 


cortical portion of ehe bone. A few fairly large 
bone spicules extended from the pubic bone to- 
ward the foramen obturatum. Both femoral 
necks and the juxtatrochanteric portiorfs of the 
shaft showed numerous cystic areas, varying 
in size from that of a hazel nut to that of a large 
hen's egg. Surr$unding these rarefactions was 
usually a natrow®zone of sclerotic bone. The 
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shafts showed slight expansicn at the,sites of 


tte cystic cavities. The diaphyses ofboth femora 
showed a diffuse fibrillation of the cancellous 
bone, with some thickening of the bone trabec- 
ulae, Which were fairly separated by fusifogm 
areas of rarefaction. The cor-ex remained fn- 


tact. 

The blood count showed no deviation fr&m 
normal. The blood calcium was 9.8 mg. per 100 
cc.; phosphorus 4.2 mg., phosphates 3.56 mg. 
The nonprotein nitrogen was 35 mg., uric acic 
3.5 mg., blood sugar 80 mg. and cholesterol 
133 mg. per 100 cc. The daily amount of cal- 
cium excreted in the urine on a calcium free diet 
was $28 mg. 

In May, 1940, the patient was readmitted to 
the hospital. At this time he complained of 
polycypsia, polyurm and pain in the back and 
both lower extremities. He had no complaints 
referable to the chest. 

In addition to the findings previously men- 
tioned, there was marked myscular atrophy, 
especially of the lower extremities; flexion con- 
tracture of 10 to 15° of both taighs and flexion 
contracture of 10° of the right knee, and 20° 
of the left knee. There was some tenderness 
over the right thigh posterio-ly, close to the 


` 
E * 
Fic. 2. Pneumothora- reveals numerous small s@b-* 


pleural cysts. 





' "Y rw 


* * z 
. e * 
» %e e 
oe 
\ j n i " 
|^ Vor. st, No.3 Pulmonary and Osseous Manifestations of Tuberous Sclerosis e 317 
* , e 
"x 


greater grochanter. The spine showed a marked ' 
prominence*and slight right scoliosis of the 
ə twelfth dorsa. and first and second lumbar ver- ° 
tebrae. There was some tenderness over this 
segment of the spinal column. i 
, A re-examination of the skeleton and chest 
showed no appreciable progress of the patho- 
logical changes within -his period oftime. œ 
N From the patient’s history and clinical find- 
jngs, it was obvious that he presented a definite 
diabetes insipidus, polycystic lung, and a cer- 
tain form of multiple esteodystrophy. 

In absence of signs of an endocranial tumor 
over an eight year period of observation, ıt 
seemed safe to conclude that the diabetes in- 
sipidus was not caued by a neoplasm of the 
pituitary body. The blood chemistry did not 

™ support a possible diagnosis of osteitis fibrosa 
cystica due zo hypererthyroidism. The blood 
calcium and phorphonus level were found nor- 
mal. The pulmonary pathologic condition ex- 
hibited by the patient was of great interest per 





$e. " 
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Attempting to reduce these various clinical 

complexes to one common etiological factor, we 

considered the possibility of Schüller-Chris- 

tian’s disease, a systemic disorder in which Pic. 4. The lateral margin ef tae first hinder 
; e i. fu Y n . e rartaheran 10 ovnroau 

* diabetes insipidus anc skeletal alterations are vertebra is excavated, 


the outstancing features of the disease. Al- œ 
tiough involvement of the ung is extremely 


rare, there are known cases ef genera zed zan- 
tiomatosis with miliary dissemination 11 the 
lungs. We were unable to fnd suf&zer- evi- 
dence to warrant this diagnesis in our case. The 
characteristic cranial defects were absent; taere 
was no demonstrable disturbance of the li»oid 
metabolism. 

Tuberous sclerosis seeme to us -o be the 
only disease which could explain the maa fold 
symptoms presented by the patient, and ac- 
count for the patho-anatom cal changes m such 
divergent organs as brain, lwag and skeleton. 


According to our present ccoce»toon, 
tuberous sclerosis is a fagm of cengeniczal 
ectodermoses, which in additior irc ude 
three other outstanding entities: (1; von 
Recklinghausen's neurógbromatosis: (2) 
enginomatosis cerebri, and (3) E'ppel- 
Lindaw’s disease. 

A complete discussioa of the cimtcal 
manifestations of tuberous sclerosis would 
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F$c. 3. Basal portion of the right lung demonstrating exceed the scope of thisep résenta- on, and 
the detail of the pulmonary pattern. we refer to the literaturz* on this sub ect. 
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Fic. c. Lateral view of the first lumbar vertebra 
shows aa erosion of the vertebral body and sclerg- 
sis of bane adjacent to it. 

In fully ceveloped cases one finds most 
frequently the following symptoms: (1) epi- 
leptic seizures (genuine ‘or jacksonian): 
(2) mental deficiency; (3) cutaneous le- 
sions, known as adenoma sebaceum, and 
(4) congenital tumors of the eve and many 
visceral organs (rhabdomyoma, hyperneph- 
roma, renal lipomyosarcoma, tumors of 
the spleen, lymph nodes, lungs, retina and 
bones). 

Clinical manifestations of the disease, 
when fully developed, appear rather early 
and are often reeognizable in infancy. The 
yrotean character of the disease which naan 
In some instanceg present cnly certain of 
its characteristic features, quite frequently 
precludes an early diagnosis unless one is 
aware of its symptomatology. Mahy pa- 
tients afflicted with this disease may pre- 
sent only abortive manifestations, which 
sometimes become apparent in the later 
decades of *life® Cases ig the sixth and 
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seventh decades of life have been reported. 
The clinical symptoms depend on the 
organs involved. In some cases the endo- 
cranial lesions dominate the clinical picture, 
in others the visceral tumefactions are fe- 
sponsible for the patient's complaints. ° 
JPathologically, tuberous sclerosis is char- 
acterized by the presence of potdto.like 
tumors, varying m size from 0.5 to 3.0 cm. 
in diameter. These tumors occur most fre- 
quently in the cerebral hemispheres, al- 
though other parts of the central nervous 
system may also be involved. In the walls 
of the third and the lateral ventricles, im- 
mediately benea-h the ependyma, small 
irregular projections are found, arising usu- 
ally from the thalamus. These appear as 
tiny, button-like tumors, or when larger in 
size as "candle-gutterings" (Lind) running 
from above dowaward ang following the 
tributaries of the vein of tht corpus stria- 
tum. Although macroscopically the tubera 
seem to be sharply demarcated, there is no 
abrupt transition between normal and dis- 
eas@d tissue, whem studied microscopically. 
The microscopic alterations characteris- 
tic of tuberous sclerosis affect the pyram- 
idal cells and the glia. The pyramidal 
cells may be present in the more superficial 
layers, and granular elements may be 
scattered among the larger neurones of the 
deeper parts. The orientation of the pyram- 
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Fic. 6. Numerous cystic areas within the iliac, 
ischial and pubic bones and both femora. 
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idal cells may be altered so that these ' 
cells assume an abnormal polarity. THe 

, morphological state of many of the cells is ° 
changed. There may be a clumping and 
lager disappearance of Nissl granules; the 
nucleus may assume a lateral position. The 
process may become thicker, and the cells 

as a whole may skrink. 

The neuroglia exhibits marked prolifera- 
eion. There is a considerable overgrowth of 
glial fibrils. which. are mainly of the thim 
type. The proliferation occurs primarily 
within the cortex, though it extends for 
some distance into the underlying white 
matter. Ome finds peculiar interlacing of the 
fibers. In the subependymal growths the 
neuroglial proliferation produces a loosely 
interlacing complex cf parallel strands. The 
ependymal covering remains intact, and 





Fic. 8. Detail view of the cystic changes anc 
associated sclerosis of the right femvr. 


between this laver and the gl: al overgrow -h 
is an interval occupied by loose areolar 
tissue. In the intraventriculer growths the 
gial proliferation may become excessive 
and give rise to definite, macroscep‘cally 
discernible tumors. 

Great significance has been attached to 
the giant cells within the „Oci of tuberoas 
sclerosis. Since Harthagen’s original de- 
scription they have been noted be all 
writers concerned with this subject, and 
have caused much discussion as to their 
nature anc their bearing upon the concep- 
tion of tuberous sclerosis in general. 

These cells lie typically in “the depth of 
é te . Detzfl view of the left femur shows multiple, tie sclerotic nodules, I.e, where tie meu- 


partly corduent cysts. ronic and glial changes age most intense. 
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l'1G. 9. Shaft of the femur, showing fibrillation of the 
cancellous bone and fusiform areas of rarefaction. 

D 
Both cortical and subependymal tubera 
may contain such cells, though they are 
more numerous in the former situation. 
It is important to realize that they may 
occur outside of the cerebral cortex: thus 


they appear as heterotopies in the white 


near 
may 


matter the tubera. Furthermore, 
they be demonstrable in the cortex 
away from the sclerotic regions, and they 
have also been noted in more remote por- 
tions of the nervous system such as the 
cerebellum, medulla, and spinal cord. 
Much controversy has arisen as to the 
nature of these large cells, and in particular 
as to whether they are derivatives of glial 
or nerve elements. It appears definite from 
careful histopatMological studies that all 
the large cells of a particular case do not 
have the same morphological and staining 
characteristics and probably represent en- 
tirely different cells, their 
feature being ther large size. 


sole common 
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A large cell of neuronic tvpe and a large 
cell with glial resemblance eure distin- 
guished. 

The cells usually predominate 
slightly and are more numerous in the conti- 
cal than in the subependymal growths. 
They are well demonstrated by the ordi- 
nary nerve cell «tains and particularly by 
Riclacheowahy’ s method. They do not react 

) glial stains. “hey vary in size from & 
Ee pyramidal cell up to that of a Betz 
ganglion cell; and when secondary changes 
occur, further distention may increase 
their bulk still more. As a rule, they occur 
in clusters of three or more antl may be 
surrounded by some densification of the 


large 


outline but the lerger specimens are ellipti- 
cal or even circu ar. 

The internal structure of these cells 
shows various abaormalizie&in the position 
and staining rea-tions of the nuclei. Con- 
siderable variabi ity exists in the character 
of the process; sometimes they are short 
and thick, and at times a stem arises which 
quickly breaks uv into finer branches. The 
neuronic character of this tvpe of cell 
suggested bv the presence of intracellular 
fibrillary networ< and also of Nissl gran- 
ules. 

The large cells with glial resemblance are 
somewhat less mumerous and occur more 
particularly in the ventricular nodules. 
They are also grouped in the vicinity of 
blood vessels, tc the walls of which they 


/ 






may be attached. Their shape in unlike'that 
of a nerve cell, being oval or cvi me NE 


are no intracellu ar fibrils or granules, &nd 
the processes arc invisible except in silver 
stained preparatons. With such methods 
the processes are displayec, some 
callmg those of a nerve cell, but à, 
times numerous short and ‘curly proce 
radiate at intervals from the periphery. 

Histopathologxal studies of other or- 
gans, frequently affected by the pathologfc 
process, underlymg tuberous sclerosis and 
allied conditions, have been extensively re- 
ported in the medical literature. * Ohl« 
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observgtions regarding pulmonary and biis this myomatous tissue was that tae 


skeletal inwelvement are very scant. 


muscle fibers were joined together 13 inter- 


Berg and Vejlens observed 3 cases of *crossing bunches and, clusters, precise y as in 


tuberous sclerosis with pulmonary manı- 
fegtations, 2 of which occurred in members 


of the same family. One of these cases hes 


been studied by them eee a 
cally and we shoud like to quote tfe 
description of their findings: 


The lungs presented a unique appearance. 
They had everywhere. except laterally at the 
right tip, grown on the wall of the thorax Fy 
means of rather loose connective adherences. 
The free space correspcnded to a pneumothor:z x 
cavity of the dimmension of a good sized tam- 
gerine, the existence o7 the cavity having been 
previously proved roentgenologically. The lungs 
were large and voluminous and felt to be mo-e 
air-cushioned than usual. The surfaces we-e 
dotted with small air àtted bubbles, not mo-e 
than pea size, suggest ng a bullous emphysema. 
The walls between the larger cysts often 
reached 0.5 cm. in thickness, but they contained 
a number of miniature cysts. In places the cyst 
walls were only the thickness of paper and hed 
been perforated. : 

Microscopically the walls of the cyst coa- 
sisted to a large exrent of connective tissue 
containing numerous blood vessels. But the 
most salient comporent was plain muscular 
tissue. This muscular assue moreover was nct, 
as in the description of cystic lung previous y 
given by Buchmann and Oudendal and others, 


disposed in thim, superficially parallel layers. 


Nor did it bear resemblance to the more m- 
regular muscular proliferations of von Steus- 
sel'a musculag cirrhosis of the lung. It had the 
unmistakable character of tumor tissue, a fact 
which differentiates the present "cystic lung" 
fro all other cases described hitherto. The 
nuclei of the muscular fibers were in the ma:n 
somewhat broader thar usual. Further the con- 
tractilegtibstance, which is stained yellow in tae 
way by picric acid, according to van 








ar, narrow, fusiform shape, which is so charac- 
teristic of the smooth musculature. The musca- 
lar fibers were often shorter and thicker ard 
blunted at the ends. They are probably to be 
regarded as survivals f-om the embryonic stage, 
wp however presenting the appearance »f 
énalignant fumor cells. The essential character- 


* method’ had not always the same reg 1-e 


tke case of ordinary myoma, and in te same 
way as in the tumor-like formations m the Eid- 
ney, for example. The lungs presented, apart 
from the general cystic transforma: on, ethe 
aspect of a diffuse myomatosis, which must be 
considered as yery closely related to the genu- 
ine tumor formation. 

It is doubtful whether the lung cysts in 
tuberous sclerosis should per se be charectermed 
as malformation, and if one knows thet sclero- 
tuberous alterations were established in tae 
bram and the kidneys, as usual, and sere also 
fcumd in a single lymphatie gland and in the 
spleen, and if, further, due regard is pa d żo the ° 
fact that the disease is of familial character, 
them one is justified, it would seem, in holcing 
that the myomatous changes in the lung tissue 
are also an expression of a general malforma- 
tional disease with a tendency towards tumor 
formation. 


Roentgen studies of these cases were re- 
ported by Berg and Zachrisson, amd taey 
conform with those observed in our case. 
These authors emphasized the irregu- 
ler, honeycomb-like patterr mace up of 
scarcely visible to hazel mut sized -ranslu- 
cencies, separated by fine, round str ae, 
noticed in both lung fields. These markings 
seemed to become less dense at tre apex, 
where the cavities were of larger size. The 
points of intersection in. the hom2ycamb 
structure did not show any particular 
tendency to mottling, althcugh the appezr- 
ance on the whole resemb ed thz: seer in 
different forms of miliary dissem naton. 

They discussed the differential charac- 
teristics between the tuberous sclerosis and 
other miliary disseminations. 

Skeletal involvement in cases of taberous 
sclerosis has been reported by Gott ie> and 
Lavine, Kveim, and Heublein, Pendergrass 
anc Widmann. - 

The histopathological alterations or tae 
s<detan have been described by Kvam, 
according to whom “‘in the decaleined sec- 
tons one finds cancellous bcne, wizh thick 
bone trabeculae. The bope architecture is 
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irregular; it looks more like cartilage and : man festations of this disturbance are not 


shows a poor calcium content. Few cells 


uhiform. Whereas in one organ ee element 


are visible within the rgarrow spaces of thee of developmental inhibition predominates, 


bone; instead one encounters, scattered here 
and there. diffuse, fibrous tissue, poor in 
cells. No signs of inflammation or tumor 
forfhation are present. From the perios- 
teum toward the bone one finds nearly 
homogeneous, hvalinized confiective tissue 
clumps and masses Though signs of in- 
flammation are absent, the marrow shows 
isolated areas, resembling osteitis fibrosa. 

The roentpenclosieal findings observed 
within the skeleton by these authors show 
„a marked similarity. 

Gottlieb and Lavine found periosteal 
thickening and generalized fibrosis of meta- 
tarsal and metacarpal bones and their 
associated phalanges. There was also a gen- 
eralized fragmentation of the cortical lay- 
ers. Several of the bones of the hands 
show ed areas of marked rarefaction, sug- 
gesting " small cysts. The bones of the cfa- 
nium showed a peculiar mottling, with 
indistinct islands of increased density al- 
ternating with areas of rarefaction through- 
out the bone. Both the internal and e&- 
ternal tables appeared thicker and denser 
than normal. 

Kveim reported in his cases the presence 
of similar changes affecting the cranial 
bones. The bones of the hands showed per- 
iosteal thickening, sclerosis and centrally 
located areas of rarefaction within the 
phalanges and metacarpals. The skeletal 
changes resembled those of osteitis fibrosa. 

The presence of tumors and other dis- 
orders within organs derived from the mes- 
oderm, associated with tuberous sclerosis, 
which is preéminently a disorder of the ec- 
todermal layer, caused numerous theories 
to be advanced, which attempted to place 
all these disorders on a common basis. 

Bielschowsky Was of the opinion that the 
presence of cutaneous and visceral lesions 
in close association with tuberous gclerosis 
was of utmost importance. All of these al- 
terations, in his view, could and should be 
reduced to congenital, or even better, em- 


bryonal deaelopmental disturbances. The 
e 


in other organs ar2 observed enormous new 
formations, whica apparently have their 
origin in a faulty blastomatous develop-, 
mental tendency of some tissue Ix 
nents. These chaages occur most likely 
early embryonal | fe, but they do not termi- 

nate with birth. A formation of new foce 
probably does net occur in extra-uterine 
life. The preformed foci are, however, cap- 
able of further growth. 

Kveim thought that none of the ectoder. 
moses Is a genuine neoplasm, bu« that the 
concition is due to anomalies of fetal differ- 
entiation, so-called ‘‘embryo-plasmatic 
dysplasias,” which chiefly attack the ec- 
toderm—first and foremost the neural 
plate—at a very early staze. Kveim also 
considered a possible gentgic connection 
with Recklinghausen's neurofibromatosis, 
in which he assured that there also exists 
a fetal dysplasia of the ectoderm-meso- 
derm (the neura plate?). While the cell 
elerhents affected here are essentially those 
which form the origin of the sheaths of 
Schwann, so that neurinomas are localized 
in the peripheral 1ervous system ("'spongi- 
oblastosis peripherica"), the cell elements 
chiefly impaired >y tuberous sclerosis are 
those which in the fully grown individual 
are localized in tke central nervous system 
("spongioblastosi- centralis"). Kveim ex- 
plained the occurrence of tumors derived 
from mesodermaLs 
polyvalent possibilities of FUCO M RAN 
of all cells at a ve-y early stage of fetal lfe. 
The connective t&sue elements may there- 
tore be looked upon as originating from the 
same cell elements as the e»ithelia&part,of 
the tumor. The dysplastic cells ar&char- 
*acte-ized by retarded differentiation. 

With regard to the multifarious tumors, 
consisting partly of cells, difficult to clas- 
sify, occurring in the internal organs, dê- 
sive from the mesoderm, he &tates that 
thess have developed by the same hs 
oplastic dysplasia," certain ceM elewiehts 
having been attacked before any differen- 
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è o MAS, increased or diminished production may 


fol.cw a centra! nervous disorder. Thus, hy- 
pophysectomy in dogs and rats is followed by 
regressive changes in the parathyroids (P. F. 
Smith, S. Koster and A. Geesink) and in the 
toad leads to hy»ocalcemia (H. A. Shapiro and 
H. Zsvarenstein). These facts throw light on the 
following observations: A woman, 52 years of 
age, with long-s-an ling diabetes gnsipidus, de- 
veloded signs of Simmonds’ disease and a hy- 
pocelcemic teta1y; a man, 38 years of age, 
hawmg suffered repeated head injuries by beat- 
ing, developed a chronic brain lesion, revealed 
by -neumencepahlc graphy as atrophy and hy- 
pocelcemic tetany. 

Tae cases of precocious puberty with oste- 
‘opathy lack all evidence of an increased produc- 
tion of parathyrotropic hormone and of para- 
thyroid hyperactiv ty. There seems no other 
way in which to interpret their mechanism than 
to assume that the hypothalamic lesion, while 
prevoxing other paenomena via the anterior 
pitustary, increases the sensitivity to the nor- 
maly prpduced parathyroid hormone. 

The induences emanating from the central 
nervous system and particularly from the hy- 
po-halamus determine the hypersensitivity as 
wel as the resistance of the effector organs. If 
a pathologically increased quantity of hormone 
is taken up by more susceptible, but dimension- 
ally limited areas of the bony substance, a 
stcr ny reaction wil set in, with large amoant 
of lme salts released and with vehement local 
changes, which lead to the development cf 
‘brown tumors’. When the same quantity cf 
ho-raone is distributed over the entire skeleton 
the resultant pathologic changes will develop 
mcr= slowly, and will be less intense. . . . In 
analyzing the findiigs one must consider that 
the osteopathy, irrespective of whether the 
disease leads to cyst formation or to generalized 
osteoporosis, does rot, as a rule, advance stead- 
ily. There are perieds during which the cystic 
osteopathy is arres-ed and remains stationary, 
so taat at times the blood calcium level is found 
to be normal or only slightly elevated. 


Ferhaps not tle neuro-endocrine factor 
alome may be responsible for the bone 
changes, whica resemble somewhas those 
described by Freund in osteodystrophia 
fibrosa unilateral s. 

Freund refe*s ia his article to the experi- 
meatal work of Bentzon and concludes that 
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these skeletal changes may be dae tQ a dis- 
turbance in the innervation of #% vessels. 
They would then represent a reaction to ac- 
tive hyperemia of bone tissue. The hyper- 
emia is due to anomalies in the vegetative 
nervous system, followed by paresis of the 
muscles of the vessels with vascular dilata* 
tion. It may well be that the neurovascultà 
changes play an important part in produc 
inz fibrous dystrophies of bone. 

The consideration of the pathophysio- 
lozical aspect rather than the anatomo- 
pathological aspect alone seems to us to be 
of great importance. We so ofter look upon 
the mature skeleton as a static crgan and 
lose sight of the anabolic and catabolic 
processes taking place within the bones. 
These processes are dependent upon neuro- 
endocrine and neurovascular influences 
through a mechanism of mutval correla- 
tion. The activity of tha parathyroid 
glands is controlled by the para-hyrotropic 
hormone, the production and discharge of 
wich is linked to the metabolism of cal- 
ciam and phosphates. The parathyrotropic 
hormone does not seem to be released di- 
rectly, but is stimulated through the hy- 
pothalamic center, which is specifically 
sensitive to calcium and phosphate concen- 
trations. On the other hand, a lesion within 
the hypothalamus mav increase the tissue 
sensitivity to normally produced parathy- 
roid hormone. If anomalies of zhe vegeta- 
tive nervous system cause alsc paresis of 
the muscles of the vessels and vascular dilg- 
tation, then the metabolic process within 
the bone is even more impaired. As a result 
of these abnormal furctional phenomefa, 
the bones show marked alterations of their 
anatomical structure. Because of the his- 
tcpathological picture of fibrosis, tRey are 
classified as fibrodystrophies, X 

We have presented these views regars 
bone changes in tuberous sclercsis because 
they offer a functional explanation of the 
involved process, and may form an impor? 
tant link in the understanding of other 
bone dvsplasias in which one does not fand 
am obvious disturbance of the atetaboli$ms 
of calcium and phosphates. Whether or not 
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tiationg of the blastula into the ectoderm 
and mesotrm has taken place. The several 
strange cell forms of these tumors may 1n- 
dicate also a kind of subsequent diffegentia- 
tion process. 
Dickson, and Mc- 
Menemey also turn to changes effected 1 n 
edly embryonal life for an explanation" of 
the occurrence of ectodermal and meso- 
*lermal tumors in any of the neurocu-ane- 
ous syndromes. They call attention to the 
experimental work of Needham, Wadding- 
ton, and their associates on the so-called 
"embrvonic induction." According to this 
hvpothesf “evocator substances" are re- 
leased by the nerve fibers, which call ‘orth 
normally a parallel arrangement of the 
Schwann cells and the orderly distribution 
of the adjacent mesodermal supporting tis- 
sues. Any derangement affecting the nerve 
elements (ectederm) and, therefore, the 
evocator substance, may gravely influence 
the surrounding mesoblast, producing such 
changes as are encountered in neurofi- 
bromas, multiple meningiomas, etc. 
Gottlieb and Lavine, Kveim, and Yakov- 
lev attributed the skeletal changes to the 
developmental disorder of the mesoderm, 
and Yakovlev, in view of the accepted af- 
finity of tubereus sclerosis and neurofibro- 
matosis, consicered the possibility that the 
cvstic cavities within the bones may be due 
to true Schwarn cells arising from the peri- 


Ny meted nerves, enc destroying the neighbor- 


ihg bone by, pressure rather than invasion. 

A close study of the osseous changes in 
tuberous sclerosis reveals that they are not 
urfform. One finds bone sclerosis, perios- 
teal thickening, bone rarefaction, and cyst 
formation. Very rew of the cysts could be 
classifd as of subperiosteal origin, anc one 
does 






lly asSociatec with pressure erosion. 
The histopathological changes, resem- 
bling those of osteitis fibrosa cystica, do not 
Contribute to eur understanding of them, 
since this histopazhological picture is 2 too 
fregiuent response of bone marrow to d frer- 
ent amages aad stimuli. It may occur in 
a number of essentially cifferent bone dis- 


t find tae sharp line of demarcation. 


eases, such as inflammatory, neoplastic, 
metabolic and simple mechanical disturb- 
ances, so that theghistopathological diag- 
nosis of osteitis fibrosa quite often may, in 
the special case, be more obscuring than 
revealing. In a great number of cases, it 1s 
only a symptomatic and not*a nosolbeic 
diagnosis. 

The pathogenesis of the skeletal changes 
in tuberous sclerosis, and possibly also in 
neurofibromatosis, may perhaps be better 
understood if one associates them with 
those ine the central nervous system and 
sees in them an expression of physiopatho- 
logical disturbance rather than of em- 
brvonal tissue dysplasia. 

The cases exhibiting skeletal changes 
showed the tubera to be located in the floor 
of the lateral ventricles and within the 
third ventricle. In other words, the lesions 
involved the thalamic and hypothalamic 
area of the brain. We may also assume that 
in our case the diabetes insipidus was due 
to involvement of this area. 

The significance of the hypothalamus 1 in 
skeletal disorders has recently been empha- 
sfzed by Lichtwitz, who in a discussion of 
bone pathology of hvpothalamic origin 
states: 


Although no case has been reported in which 
such a central nervous lesion [destructive 
processes in the hy pothalamus] produced pre- 
cocious sex maturation and cystic osteopathy 
simultaneously, there is sufficient evidence to 
prove that bone disorders develop following 
encephalitis. The history of a man, who 
at the age of 41, | fell ill with a grippe which was 
characterized by sleep inversion, 1s of particular 
interest in this connection. After the illness, he 
developed the following features: diabetes mel- 
litus, hepatosplenomegaly, „atrophy of the 
gonads, arthritis and a generalized osteoporosis 
with many large cysts in both humeri and 
femurs. . . . Spontaneous fr&ctures occurred re- 
peatedly. For the last 2 years the bone disorder 
has remained stationary. A blood chemistry 
at this time showed 10.6 milligrams per cent 
calcium and 2.0 phosphorus... . 

In this case a hypothalamic lesion brought on 


—beside other disorders-*cy Stic bone dis- 
ease. «s.d As regards the parathytotropic hor- 
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e hold with the other authors that they are 
an inherent manifestation of the basic q's- 
ordersunderlying tuberous sclerosis, 1.e., an 
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A NEW CHOLECYSTOG 


By H. C. 


RÉSUMÉ has been matle of the results 
"of 300 consecutive cholecystographic 
studies made during a period of three 
months, using a new contrast ntedium. The 
preparation, beta (4-hy droxy-3,5 eni 
phenyl) alpha phenyl propionic acid, 
supplied in tablet form and its iud 
tion is consequently simpler than,that of 
tetraiodophenolph thalein. I have been par- 
ticularly interested in the reactions experi- 
enced by patients who have taken this 
preparation and am firmly convinced that 
toxic reactions are less frequent and severe 
than with other contrast media; this with- 
out sacrifice of accuracy. 
One àundred and sixty-nine, or 56 per 
cent, of the patients examined noted abso- 
Jutelv no untoward effects, and an addi- 


“tional 58 experienced slight reactions, mak- 


ing a tctal of 227, or 70 per cent, who had 
slight o7 no sv mptoms of toxicity. Reaction 
was moderate in 60, or 20 per cent, of thé 
patients and severe in only 13, or 4 per 
cent. 

Although nausea occurred in 70, or 

per cent, of all cases, it was mild in 52, 
two-thirds of this group. Nausea was asso- 
ciated with vomiting in only 8 patients, or 
less than 10 per cent of the group in which it 
occurred. In other instances, there was as- 
sociated diarrhea, abdominal pain, pain on 
urination, or both. Diarrhea occurred in 46, 
or 15 per cent, of the total group; in most 
cases it was of slight or moderate ira 
Abdominal pain was a complaint of 28, 
g per cent, of thé patients studied; it was 
severe in only ? 2 instances. Sixteen, or § per 
cent, of the patients complained of pain in 
the bladder area of pain on urination; this 
was slight in 5, moderate in 10, and severe 
in only one. 

Ther2 was excellent, good or fair visiali: 
zation :n 201, or 67 per cent, of the total 

* Radiologist, Methodist Mospital. 
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group and, of these, stones were demon- , 


strated in 19, or 9 per cent. There was poore 


visualization in 93, or 31 per cent, of tK 
total; stones were demonstrated in 39, or 
42 per cent, of this number. 

That intolerance to the medium was not 
the cause of the failure cf satisfactory 

visualization of the gallbladder would ap- 
pear to be proved by the fact that fewer 
reactions occurred in the poorly func tioning 
or non-functioning group than in the group 
in which satisfactory visuzlization was ob- 
tained. Reactions were more severe in the 
patients who had demonstrable stones. In 
the normally funetioning group without 
stones, 33 per cent of the pat'ents had reac- 
tions of moderate or marked severity, 
while in the same group with stones, 47 per 
cent of the patierts had reactions which 
were moderate or marked. In the non- 
functioning group without stones, only 
7 per cent of the patients experienced 
moderate or severe reactions, while of 
this group in which stones were demon- 
strated, 23 per cent had similarly severe 
reactions. 

Only 23 of these patients have been sub- 
but nc error occurred 
which could be attributed to the method. 
In this series there has been no instance in 
which operation has been performed if a 
patient with “normally functioning gall- 
bladder without stones." In 3 instances, en 
which diagnosis was made of “normally 
functioning gallbladder wi-h stones,” path- 
ological findings were cholecystiti with 
stones. Two patients were explore 
had “poorly functioning” gall blac 
without demonstrable stones and in each 
chronic cholecystitis with stones was found. 
Diagnosis of “poorly functioning gallblad.* 
der with stones" was confirmed in 4 in- 
stances; evidence of cholecystitis was 
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found apnd stones were demonstrated. The SUMMARY 


Accuracy of the diagnosis of “‘non-function-¢ 
Ting ' gallbladder was established in I4 pa- 
tents. There was only 1 error and this 
tannot be attributed to the method. In the 
_absence of a visua ized gallbladder in this 
` qase, diagnosis of the presence of a small 
stone was incorrect but there was definite 
, evidence cf chronic cholecystitis. In 6 of 
* the 7 yAtients whe bed on iunie 
gallbladders in which stones were not 
demonstrated roen-genographicallv, stones 
were found by the surgeon. In each of 7 
others with roentgenographically demon- 


strable stones, this inding was corroborated 
surgically. 


Priodax (Schering), beta (4-hydrox-3,5- 
dnodophenyl) alpħa pheny: propionic acid, 
a new preparation for cholecystozraphy, 
has proved to gffer many advantages over 
preparations previously in use. [t is relate, 
easy to take and produces fewer reactions 
than other cholecystographic media we 
have used. There is little or no residue of 
‘le medien m “ire lieri, ertse Wis 
substance is excreted largely thougla the 
kidneys, and this eliminates bowel shadows 
which åre sometimes confusing. Te gall- 
bladder visualization which is procuced is 
of ideal density to permit the demcrstrat 
tion of stones if they are present. 


CHOLECYSTOGRAPHIC STUDIES WITH PRIOD AX 


| 


By MAX DANNENBERG, M.D. 


Roentgenologist, Beth-El Hospital 


e 
BROOKLYN, NEW YORK 


E diseovery and development of 


cholecystography by Graham and his 
coworkers have been largely re8ponsible for 


the great advances made in the study of 


the function and diseases of the gallbladder. 
Today the technique of roentgenologic 
examination of the gallbladder has been 
fairly well standardized. i 

The cholecystographic products on the 
market up to now have all been basically 
the sodium salt of tetraiodophenolphthalein 
under various trade names. It was first ad- 
ministered only by the intravenous route. 


However, because of the large number of 


severe reactions, Graham and his col- 


leagues began to experiment with the oral 
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method. Nausea aad vomiting occurred toa 
lesser degree. If the patient vomited orea 
shadow of the gallbladder was not pro- 
duced 
orally and intravenously. The oral method 
is the one of chace because of the con- 
venience, both to the docter and patient, 
the greater safety and the cecreased num- 


the findinzs were confirmed both, 


^ 


ber cf reactions. The results apgroximate——— 


the accuracy of th» intravenous method, as 
noted by Beilin and Carlson, Kirklin,? and 
Robinson.* 

Although the n imber of toxic reactions 
with sodium tetraiodopherolphthalein is 
considerably less by the crei method than 
bv the intravenous, they occur often enough 





Fic. 1. F.F. Good®congentration of contrast medium Fic. 2. J.S. Good concentrat on within thé Alla 
within the gg ll bladder. Note absence of the me- blacder. Oblique vew throwing the gas shadows 
dium in the colon, away from the fundus. 


328 4 * 8 





Fic. 3. D. T. Weight, 269 Ib. Double dose of priodas. 
Good concentratiom within the gallbladder. 


Fic. 5. Good concentration within the zallbzdder. 
Note absence of contrast medium withir the clon. 


to interfere with the efficacy of this drug. Éfeonscnamiiv of vs. 

e As we all know, the sodium salt of iodi i | 
phenolphthalein is poorly tolerated by 
many patients. Severe reactions of vomit- 
ing, diarrhea and abdominal cramps are 

* often experienced. Golden,? Levyn, Aaron,’ 
and others, attempted to prevent gastro- 
intestinal reactions by the use of frurt 
juices, alkalies and paregoric before the ac- 
ministration of the drug. The toxicity of 
the halogenated phenolphthaleins is due 
chiefly to the phenolphthalein part of the 
molecule. In addition to the toxicity, the 

~ laxative action o7 the phenolphthalein 





Fic. 6. Medium sized gallbladdæ. Abseace ef con- 


1 r * a . ° 
trast medium in the colon aids in idertifvzmg the 
` e. 


Fic. 4. Good concentration and normal visualization. gallbladcer, 


Ei 


" | | ° J 


330 . Max Dangfenberg MARCH 


A 1944 





Fic. 9. Fatty meal. The small, faceted, vacuolated 
areas are clearly visualized. There is a moderate 
evacuation of the contrast medmm. 


Fic. 7. Good concentration and even density of the 
gallbladder. There is a constriction in the mid 
portion of the fundus. Operative findings: Peri- 
cholecystic adhesions with a kink in the middle of 

° the fuadus. 





LI 
ES 
( 
e 
Fic. 8. Medium sed gallbladder of good concentra- — Fic. 10. Medium sizec gallbladder of fair conctntta4 
tion. here are numerous small, faceted, vacu- tion. There are vacuolated areas in the region of 
olated areas whichfrecharactegisticofcholelithiasis. funcus. 
e 
4 i ‘ 
8 
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` dis E 
—— nas added to the difficulties in the 
use of taese preparations. f 
99 For the pest year, | have administered a 
new Crog with which these major, objec- 
fions have been larzely overcome. This 
* drug is bete-(3,5-ducdo-4-hydroxypheny]) 
‘alpha pheno! propicnic acid, known under 
the tade name of priodax.* This new sub- 
stance has re pherolphthalein radical in its 
* compes tior. and is totally unrelated to it. 
Priocz* cor-ains 52 per cent iodine, in firm 
combination, which absorbs roentgen rays 
stronel-, but with no danger of dissocia- 
tion, and therefore nc possibility of 1odism. 
It is £ (ihc cream-colored powder and 1s 
practically tasteless. This new contrast 
medium is administered in tablets which 
may be swallowed o- dissolved in water. 
Priocax is easy to take and is well tol- 
erated. Wit? the elimination of the phenol- 
phtha en ractical, certain disadvantages of 





* Made ^ the Schering Corperation, Fic. 12. Numerous vacuolated, nucleate’, calcified 
shadows within the fundus. Operative findings 
March 18, 1943, cholelithiasrs and large stone in 
cystic duct. 


the old gallbladder dyes have been re- 
moved. One of the major advantages is the 
avoidance of any laxative action. The lax- 
ative effect of sodium tetraiodophenol- 
phthalein is not only objectionable be- 
cause of the inconvenience to the patient, 
but also because of the resultant decreased 
absorbabilitv of the compound. Animal 
toxicity studies by Modell’ showed no dele- 
terious effects on the kidneys or liver. In 
addition to having no laxative action, prio- 
dax causes no severe gast-ointestinal reac- 
tions. Vomiting rarely occurs, with the re- 
sult that none of the drug :s lost to lower its 
effectiveness. ° 

In our series of 143 cases, there was 3 per 
cent of vomiting and negligible intestinal 
symptoms. It was evident that the absorp- 
tion of the dve was satsfactory by the 
greatepercentage of good fillings and ho- 
mogeneous shadows (Tab-e 1). 

There were no contrast-filled gas shad- 





à H r ' 

e. Fic. 1. Oblique view of che same case as Figure 10 i ^ : 
shows the vecuolated areas to be within the fundus ows obscuring the fundus of the gall- 
anc arm charicteristic o` calculi. bladder. The superimposed tontrast-filled 





Fic. 13. I.S. We ght, 200 b. Double priodax. Oblique 
view shows medium sized gallbladder of good con 
centration. Vacuolatec areas within the fundus 
which are characteristic of cholelithiasis. 


intestinal shadows a-e seldom seen and the 
gallbladder can be easily identified. 

The fact that prodax is taken orally 
eliminates many of the disadvantages of 
Intravenous administration. For years, a 
drug has been sought which would be safe 
and at the same time effective when given 
by mouth. From my experience with prio- 
dax, it seems apparent that this new sub- 
stance fulfills these r:quirements well. The 
use of a contrast medium intravenouslv has 
proved toc toxiq in many instances. Be- 
sides the toxicity, tie possibility of pro- 
ducing throm bosis o^ the vein or necrosis 
of the per-vascular tissues by accidental 
infiltration has alwars been a danger with 
intravenous administration. With pwodax, 
we have a substance which is relativelv 
free from side effects, conveniently and 
simply admini$tered and which produces 
excellent ren tganographic shadows, 


" Max Da 
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TECHNIQUE 
° is ak, 


(1) The control roentgenogram is taken prior 
to the ingestion of the contrast medium. 

(2) he patient is given a carbohydrate 
lunch. ° 


oo, 


3) Six tablets (0.5 gm. priodax) are dis- e 


solved in one-fourth glass of water and one? 
- 0 "- ga ° » 3 

fourth glass of fruit juice and then swallow&i. 
The tablets may also be swallowed whole at ten 


minute intervals. e 


(4) No supper is taken. 
(5) No breakfast is taken. 


TABLE I 


CHOLECYSTOGRAPHIC STUDIES WITH PRRIODAN 


Total cases 143 
Females 104 
Age 20-30 13 
31740 33 
41—50 31 
51-60 14 
61-70 S u^ 
Age not stated 6 
Males 39 
Age 10-20 2 
21—350 65 
s 310 E 
41—50 7 
$I--DO 12 
61—70 
Age not stated O 
Method of Administration 
Swallowed whole 22 
Dissolved in water 121 
with fruit juice 
added 
Degree of Visualization 
Good IOI 
a ° 
Fair II ‘ : 
Poor or none 31 
Side Effects 
Nausea 24 7 slight e 
Diarrhea 33 3 slight 
Vomiting 3 
Burning or painon 24 13 slight 
urination e 
males 14 i 
° females lo * é 7 «4 
Griping 29 13 slight 2 epigastric ! a 
Headache 2 
Burning in throat 6 
Belching 2 - 
Bitter taste 2 ° 
“Greasy” taste | 
Pain in back " ` 


Severe reactions 
No reactions 9 


e. EI " 
L. £1, No. 3 Cholecystographic(Studies with Priodax à 333 
j 4 7 +s e 
(6) he cholecystozgrams are taken fifteen 
hour#a the oral ingestion and also afte” a 
smska tty meal. ° 


(7) If there are any gas shadows, an oblique 
view is always taken to throw the colon away 
from the fundus. This view is very valuable be- 
cause gas shadows may be mistaken for calculi 
agd also because small intrinsic calculi may be 
obscured bv the colon. This is time saving and 
preferable to the use of the pressor agents, as 
advised by some. 





LÀ 
ls. 15. Medium sized gallb ulder of good concen- 
" tration. Numerous ovoid faceted, vacuolated 
® shadows within the fundus A constrictior in the 
proximal portion is probally ascribatle to peri- 
cholecystic adhesions. 
e 
e 
` 
"a e 
~ 09 4 . » 
Fic. 14. Medium sized gallbladder of good concen- 
tration. Many vacuolated, faceted shadows with:n 
ee fundus which are characteristic of cholelitata- 
SiS. 
D 


In our series the concentration of tair 
angi good was over 35 per cent. The assur- 
ance ef good,concentration and ce ertaimty 

æ of identifying the gallbladder simplify -he 
examination and conserve time. The clear, 
definite gallbladder shadows produced show 
"the high rate of excretion through the liver. 





x ý ^ è . . 
' — Optimal Contrast density occurs in thirteen — ,. l 
we i À L os - Fac. 16. Numerous sharply defined, vacuclatz- shad- 
to fifteen hours. The clarity and distirct- kin qiu f pecu wie 
4 r2 | ows within the fundus waich are characteristic 
ness of the gallbladder shadows with the of cholelithiasis. Operativ€ findings, Sep-eriber 
use of priodax permit reliable diagnostic — — 16, 1942, confirm cholelithaais. ° 
E 
. 
. t 


Fy 





G. 18. Medium sized gallbladder with numerous 
vacuolated areas within the fundus which are 
characteristie of lithiasis. 


Max Darfhenberg 


= 
Marcu, | 
/ 
Fic. 17. Medium sized gallbladder of goo conc 
*tra-ion. There are several vacuolated@@@vOMd ai 


filling the fundus. Cas in the colon is thrown ax 
from the gallbladder shadows. Gas in the hep: 
flexuee is thrown away in this view clearing 
fundus. Operative findings: November 
cholelithiasis. 


ns 
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Fic. 19. Medium sizec gallbladder with several w 
delineated, ovoid, vacuolated areas filling 1 
funcus. Oblique view clears gas in the hepa 
flexure away from the fundus. 


differentiation between the visualized nc 
mal zallbladder and the non-visualiz 
pathclogical gallbladder. At the same tir 
in cases of cholelithiasis, the shadows a 
light enough to permit good contrast wi 
gallstones. This is of diagnostic value sin 
too dense shadows may lead to errors by't 
mask ng of gallstones of the millet se 
type. 


r 


(1) The new contrast medium, prioda 
is easy to take. 7 

(2) There is a low incidence of vomjtin 
diarrhea and abcominal irritafive rea 
tions. 


Voi. 51; No. 3 
s 
(3) aiii is a corcentration of the coa- 
trast ium in z high percentage 5f 
ses. 
(4) There are no obscuring contrast- 
fiMed intestinal shad»ws. 
e (5) No repeat examination is necessary. 
* (6) No alkalies, drugs, pressor agents or 


t3 


^ 
ae 
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CALCIFICATIONS'OF THE SPLEEN À 


" By EDWIN FeGRAY, M.D.* 


* FLINT, MICHIGAN 


ALCIFICATIONS of, the spleen are 
occasionally encountered during roent- 
genographic examination of the abdomen 
or during necropsy. The literature contains 
numerous articles pertaining to this sub- 
ject, and in view of the controversial nature 
of the reports of the etiology, this investiga- 
tion was conducted in an effort to bring 
forth additional facts. 
- LITERATURE 
The type of calcification most frequently 
reported is the small, multiple form, some- 
times described as the miliary tv pe. The 
first report was made by Mitchell?" in 1919. 
Koppenstein*! (1927) presented 8 case re- 
ports and maintained that they were due to 
calcified’ venous thrombi (phleboliths). 
However, he did not have microscopic 
proof in any of the cases. Courtin and 
Duken” reported 3 pediatric cases, thought 
to be of tubaimilous origin, as dee was 
demonstrable tuberculosis in other parts of 
the body. In one instance, they noted pro- 
gressive calcium deposition in the spleen on 
a series of roentgenograms. Courtin and 
Duken stated that the cases reported by 
Kopperstein were similar to theirs and, as 


tuberculosis was present in other parts of 


the body, they should be considered tuber- 
culous. Hiellgren?* observed the develop- 
ment of small calcified areas in the spleen 
of a child. Sweany'*? stated that 24.6 per 
cent of the patients who died of tuberculo- 
sis in the Chicago Municipal Tuberculosis 
sanatorium had roentgenographic evidence 
of calcifications in the spleen. Sweany and 
Martinsen® reported 2 cases of calcified 
tuberculosis of tlre spleen confirmed by 
necropsy. In 1 case Spitz? based the diag- 
nosis on the associated finding of renal 
tuberculosis and calcified pulmonary tuber- 
culosis. Bársony and Schütz? reported 


phleboliths in 4 per cent of 180 spleens stud- , 
ied by roentgen examination and confirmed ' 
bv*microscopy. Berman‘ reported 18, cases, 

encountered during routine roentgenog- 


raphy of the abdamen. He considered thee 


etiological factors of these cases to be: 
phleboliths, 11; questionable tuberculosis, 
4; and doubtful 3. The 4 cases of question- 
able etiology were so considered because 
tuberculous lesions were found ein other 
parts of the body. During routine roent- 
genography of 350 patients, Rudisill** dis- 
covered 4 instances of miliary splenic 
calcifications which he believed to be phle- 
boliths, but offered no pathological proof. 
Henke and Lubarsch™ discfigsed calcifica- 
tion of venous thrombi and presented as an 
illustration a case with many nodules. 
Moorman*® reported 5 cases, 1 of which in- 
cluded necropsy ‘ndings. In 1 instance, 
fitty®six calcified nodules were found, while 
in another, there was associated calcifica- 
tion of the splenic artery. Dickson? re- 
ported 3 cases diagnosed as tuberculosis. In 
a pathological anc roentgenological study 
of the evolution of calcified lesions (prin- 
cipally of the spleen) Sweany**® conducted 
a study on a series of 20 tuberculous cases 
consisting of 16 adults and 4 children. Of 
these lesions, 16 had corresponding ages of 
lesions in the lungs, lymph i ini spleen; 
I in the mesentery and spleen; 1 in the 
lungs, lymph nodes, liver and ard and 4n 
2 there was no agreemen- of ages of the 
respective lesions. Bachman! reported 3 in- 
stances of calcified phleboliths but dio 
further studv? thev were prcved not to'be 
Phleboliths. Reichle and Worké entoun- 
tered 71 spleens with calcified lesions during 
postmortem studies. Twenty guinea pigs 
were inoculated with material from 
lesions in 14 cases. Positive "tahes" were 
obtained in 4 animals from 3 of the cases. 


* From the Departments of R: adiology of the Presbyterian Hospital and of the College of Physicians and Surgeons, Columbia Uni- 


versity, New York, New York. 
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tami of the material, and no case 
meas incluced if there was associated active 
miliary tuberculosis. Von Orelli, Harr:- 
sen," Hektoen and Riesman,? Brown and 
~ W ebb,’ Camp Teschendorf, “s and Ruk 
nauts also made reports on the miliary 
tfpe of cakification. Wydler®* in 1911 pub- 
lished the results of an extensive investiga- 
*tion, having demonstrated stones in ectatic 
vessels of the spleen. Jablons?? reported a 
proved case in which marble-sized calcul 
were founc in ectatic, hilar branches of the 
splenic vein. Móschl5 reported 2 cases which 
on roentgenographie examination had mul- 
tiple calcified areas. After reviewing the 
patients’ history and the pathological find- 
ings, they were interpreted as inflammatory 
disease with secondary necrosis followed by 
calcium deposition. Meyer"! reported a case 


having multiple calcified lesions as one of 


malarial thrombosis after finding concre- 
tions in the larger trabecular veins. Big- 
nami and Secomand ? reported a case inter- 
preted as beirg calcified pentastomiasis. 
* An entirely separate entity is that of the 
so-called primary tuberculosis which may 
be designated as such when that disease 
process may localize itself in the spleen and 
not only bring about various lesions, but 
act as a focus for dissemination of bacilli 
while the original focus may be healed en- 
tirely.® 
Shands? and Bunch? reported instances 
ef primary 1 tuberculosis of the spleen with 
associated ‘calcium deposition in which 
roentgenographic examination of the ab- 
demen disclosed the presence of numerous 
calcified areas in the spleen. These nodules, 
however, were larger than in the foregoing 
type, measuring about I cm. in diameter. 
Three, of the, patieats were treated by. 
m splenectorh y and the diagnosis was con— 
firmed. In t: instance the nodule was re- 
ported to be due to an old bovine tubercu- 
fous infection. 

Calcificition of an aneurysm of the 
splenic artery is usually encountered on the 
froentgenogram as a c rcular area of calcium 
density in the region of the splenic artery. 


ar cm. had been taken to prevent con- * 
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Heatley”! observed 6 such cases. Tixier, ef 
11** reported.a case in which two saccular 
aneurysmal dilatations of the splenic artery 
were present. Seids and Hauser? report2d 
the case of a patient havmg a palpable mass 
associated with ag cm. calcifed area medial 
-o the spleen and interpreted as being atel- 
cifed aneurysm of the splenic artery. Es- 
raeleski, Safwenberg,’® Sperling, Hög- 
ler? and Lindboe? reported instances of 
calcified aneurysm which were proved it 
operation or necropsy. 

Intracapsular hemorrhage with subs- 
quent calcium deposition was reported Ly 
Mount, Mount and Hunter, in which in- 
stance a female, aged forty-four, was fourd 
by roentgenographic examination to havea 
large area of calcium density in the splen c 
region. Her history pointed to an auromo- 
bile accident three years previously. zt 
which time moderately severe pain wes 
present in the left upper pee on ef tke 
abdomen. By ruling out other etiologic fac- 
tors, they concluded that, at the time of the 
Injury, intracapsular hemorrhage occurred 
and was followed by calcium deposition. 

* Calcified hemangioma or lymphangiama 
has been described by Ernst, Bowen, Rug- 
gers, Wakeley, Hulten and Cowen. Ponzio” 
describes such a case, diagnosed because cf 
its similar appearance to those previousl+ 
described. Cole! reviewed the literature on 
cavernous hemangioma of the spleen, rone 
o which were found to have calcified aneas. 

Calcification of the splenic capsule nas 
ben reported by Stott and Cotton-Ccra- 
wallè? in which instance there was extensive 
calcification of the diaphragmatic surface- 
There was no evidence to incicate that the 
plaque was due to splenic indammatien 0- 
tc direct spread from the thorax. Krober*? 
encountered another case, that of a h*t-- 
five year old East African native who rac 
generalized amyloidosis “in addition tc < 
draming sinus in the left upper quadrant o: 
the abglomen. Operation disclosed a la-ge 
spleen completely ensheathed in a bcm 
capsule, broken in one place which was the 
ongin of the tract. The, etrological facor 
was not determined. Palase,. Santy and 
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- ; r oentgenogra g) as 
Age S. "am Evidence of Systemic | of Spleen | 
(em. Tuberculosis (N umber of 
= Lesions) ° 
——— B — ——— — e 
e 44 M 100 None 12 > 
61 F 160 Healed ttberculosis of the peritoneum $. e 
‘ (miliary), lungs, mesentere lymph 
nodes and spine. Caseous tuberculosis 
of adrenal "7 
65 M 120 Calcified tuberculosis of the liver 20 
70 F go None Calcification of 
splenic artery 
60 F ?o None 2 
63 M 200 Calcified nodule in liver, poss bly tuber- I 
culous T 
38 M 8o None Calcification of 
splenic arterv 
45 F 220 None 5 
60 M 210 Caseous pulmonary tuberculosis 6 
Calcification of 
¿capsule 
58 F 285 Healed tuberculosis of hiir lymph e 8 
nodes 
53 F 60 Healed apical tuberculosis I 
49 F 140 Calcified tuberculosis of lung 3 
50 F 270 Healed apicel tuberculosis ] 
35 F 260 Healed apig ] tuberculosis I 
70 M I 30 Apical scar I 
21 F 45 N®ne 2 
53 M 280 Apical scar 3 
c6 M 105 Calcified leson of liver, possibly tuber- Calcification of 
culous. No apical scar capsule 
67 F 105 Apical scar 11 
54 F 260 Apical scar 2 
50 F 74 Healed tuberculosis of lung | 
71 M 140 Adhesions of apical pleura I 
50 F 220 Not examined 2 
58 F 85 Apical scar Infarcts with 
calgification , " 
43 F 200 None 2 
21 F 70 No apical scar 2 
31 F 180 Tuberculosis of mesenteric |* mph nodes 4 m 
25 M 250 None I 
43 M 260 None 2 
64 M 200 Apical scar 2 
$9 | M 240 Tuberculosis of lung, spleea and hilar 4 oe 
lymph nodes 
18 F 110 None ® H . 54" 
£8 e. M 340 None Calcification of 
capsule 
63 F 710 Healed tuberculosis of lung, tuberculo- 16 
e — sisoftonsil j 
45 F 140 Thickening of apical pleura e 6 
41 M 440 Healed tuberculosis of lung 6 
73 M 200 Healed tuberculosis of lung "Tz ' 
80 M 260 Tuberculosis of lung, ileum 3 
—_— - : — —— " — = 












































* Examination included on s one-half of the spleen. 

* 
Chanaleilles* reported an instance of pain- 
ful perisplenitis with calcification, the 
symptoms of which were relieved by splen- 
ectom y. : 
æ Goinard™ recorded the case of a male, 
aged fiftv-seven, who had jaundice and 
splenomegaly. Four and one-half years 
ftter the onset of symptoms a roentgeno- 
gram of fhe abdomen dislosed calcified 
areas in the spleen, at which time there was 
fosinophili& and a positive intradermal re- 
action indicating the presence of a hydatid 
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. TABLE [—Cortinued 
p —— o aera ————— 
-o Weight of T ans TOPE NS 
Case Age Sex Spleen — a system ks "ew. 
in^ Tuberculosis (Number et 
j Bm.) : Les: ons! 
x Jr o m i i | ng sur ec cage 
B CAlcifeation cf 
° : I splenicarter* 
30" 28 F 110 lungs not examined * áü 
40* 41 M 170 Healed tuberculosis of lung I 
41* $0 M ^o Fealed tuberculosis of lung 9 
42* 39 F 110 Apical scar 
43" 2 M 150 Healed tuberculosis of lung 
44* 76 M 130 Thickering of apical pleura 8 
as* 55 M 140 Healed tuberculosis of lung 5 
46* ! 56 M 100 None Calcification of 
capsul- 
ag" e M 200 Healed tuberculosis of lung 2 
48* 3 F 450 Apical scar 3 
49* 48 M 250 None I 
50* 5g M 100 Healed tuberculosis of lung 4 
xe” 72 F 100 Apical adhesions 1 
po% 66 M 280 Healed tuberculosis of lung 4 
" Calcifcatiem of 
splenis @rtery 
pat 55 M 180 Apical scar 2 
pa pi M 260 None 2 
ppt 33 M 220 None 4 
" 56 50 F 150 Tuberculosis of the liver (miliary) and a 
of the stomach, lung, gastric and hepa- 
ticlym»h nodes 
eu 72 M 300 Tuberculosis of spleen (miliarv) amd 5 
peritoneum Calcificaticn of 
capsue 
58* 57 M 320 Nene 3 
go” 35 F 120 None 4 
60* 50 M 240 Healed tuberculosis of lung and bron- bo 
chial lymph nodes 
61* 45 M 150 None 13 
Q 6f 71 F 17 None 4 
63* e 74 M 160 Tubereulosis of adrenal 12 





cyst. The diagnosis was confirmed by opera- 
tion. 

Three instances of cal-ium depositier. in 
infarcts were recorded by Kadrnka and 
Babaiantz. Their roentgenologcal diag- 
nostic criteria are: (2) single or dou dle in- 
trasplenic calcareous feci having a tri- 
angulareor oval form; (^) triangalar shad- 
ows with apex toward the center and tase 
toward the splenic capsule; (c) gecerally 
homogeneous calcificaticrs either pous or 
soft, and (d) contours which Ase sharply 

e. 
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e 
have evidence of calcification, front which 
the following classification has benade: 
multiple calcifications of the so-called miis 


demarcated, but which may show small ir- * 
regularities indicative of islands of absorp- 
tion. i 


Calcifed non- -parasitic cysts of the spleen 
are quite rare. Fowler!’ reviewed the litera- 
ture and mentioned cases reported by 
Kchnstamnt, Piccinilli, Pean and Sphill- 
man. Faldes,'* C arerslevan P and Pool and 
Stillman® reported cases diagnosed roent- 
genologically. Calcification in the wall of a 
cyst has been reported by Scotson*! in which 
instance a layer of calcium was found to 
measure gz inch in thickness. An instance 
Is reported? in which roentgen studies dis- 
. closed a calcified mass the "size of an 
apple" in the splenic region which, after 
removal, was found to contain vellowish 
fluid and cholesterol plates. Shawan*?* re- 
ported an instance of an eighteen vear old 
female who had a huge solitary cyst of the 
spleen with calcium deposits in its wall. 
Matte? reported a case with multiple 
cysts having calcified walls. Bachman! pre- 
sented a case of calcified cvst of the spleen, 
confirmed bv necropsy. 

Echinococcus cysts at times have cal- 
cium ceposits in their walls in which ca$e 
their roentgenographic appearance is that 
of a segmented or complete ring-like area 
of calcium density. Cases with roentgeno- 
grams have been reported bv Boyd,’ 
Downs," Druckmann,” Holl,?° and Calm.” 

Kaurmann?? stated that abscesses may 
calcify and that the Pentastoma, a parasitic 
anthropod, may form calcified nodules the 
size of a pea, which have been mistaken for 
phleboliths. Berman? cited such conditions 
as echmococcus cysts and bone forming 
metastases to be etiologic factors. Henke 
and Lubarsch™ stated that trabecular cal- 
cification and bone formation occur and 
that ca.cium may be deposited in gumma- 


tous lesions. 
ud 


MATERIAL AND METHODS 


For this study, a group of I11espleens 
trom unselected necropsies have been sub- 
jected to roentgenographic examination. In 
most cases orfly ene-half of the spleen was 
examined. €f this number, 63 (57 per cent) 

e 


ary type, 58; ca cification within the cap- 
sule, Lr AE of the splenic artery, 
c; aad calcification within an infarct, 1. Ius 
some instances, lesions of more than one 
type have been found (Table 1). . > 

Age Incidence. The ages range from two 
and a half to eighty years and may be classe 
ified by decades as follows: first decade, 1; 
third, fourth. 8; fifth, 12; sixth, 19; 
seventh, 10; eigh-h, 8; and ninth, 2. 

Sex Incidence. In this senes the sex inci- 
dence is equal—;1: male and 32 female. 

Weights of Speens. The relative occur- 
rence of calcificaton according to the size of 
the organ 1s: 50-400 gm., 8; 100-200 gm., 
26; 200-300 gm., 22; 300-400 gm., 3; 400- 
coo gm., 2; and 6oo- 700 gm., I 

Evidence of Systemic Tubsrculosis. Fight 
cases have active systemic tuberculosis, 
while many others disclose evidence of api- 
cal sears of thickening of the apical pleura, 
whici are possibly due to healed tubercu- 
losis. 

In 2 instances, there are calcified lesions 
in the liver which were interpreted by the 
pathologist to be calcified tubercles. Several 
instances of miliary tuberculosis are pres- 
ent. 

Pulmonary infection is the most common 
site of systemic tuberculosss, while other 
sites of involvement are: hilar lymph nodes, 
mesenteric lymph nodes, adrenal, spleens 
liver, stomach, ileum, peritoneum und ver- 
tebra colum 

Multiple Calcifications. Roentgenogragh- 
ic examination shc ws the calcified areas to 
be distributed th-oughout the organ. In 
number, the lesions vary from one to sixty, 
but tF e majority of cases haye less than ten. 


e. 
Tae ciameter of the largest measures 8.2 cm " 


mm. gnd that of the smallest is a fraction of 
1 mm In each case, one finds the size quite 
variable and not infrequently several lè- 
sions are present In a conglomérate mass. 
The most frequent configurations are ring 
like, cval or semilinar. Greatet variatio 

in shape is noted m specimens having the 
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Fic. 14. Roentgenogram of one-half of the spleen showing numerous calcified areas. Note the marked 
, variation in size and shape of the lesions (see Case 111). 


largest number of calcium deposits (Fig. 1). 
On gross examination, the lesions are 
found in all parts of the splenic pulp and 1a 
| instance a single nodule is found to be in 
a splenic fissure outside the capsule. The le- 
sions vary in size from less than I mm. to 
almost 1 cm. The external appearance 1s 
that of a translucent, hyalinized mass 
which consists of a 5eripheral capsule and a 
central core. The ciameter of the lesion is 
usually extremely large when compared to 
the size of the vessels of that vicinity. The 
capsule is soft and gelatinous and seldom 
contains calcium. Numerous trabecular and 
vascular attachments are present on the 
periphery but no occluded vessels are pres- 
ent. The capsule may be separated from 
the core and the consistency of the latter 
varjes directly with the amount of calcrum 
deposition. In the presence of little calcium, 
one finds the lesior.s to be gelatinous; how- 
ewer, with large amounts of calcium they 
are extremely hard. In the latter instance, 
the core frequentlv has a lamellated struc- 
ture, consisting of yellowish glistening ma- 
terialewhich Breaks with difficulty. 


is . i à " e 
On mictoscopic 2xamination, the periph- 


eral portion of the lesion is actually a 
capsule of concen-rically arranged hyaln- 
"ized fibers. Inters»ersed with these fibers, 
one finds tlastic tissue, either as loose fibers 
at tlje periphery or as one or two delicate 
'lavers wifich completely encircle the cap- 
sule. Occasionally the elastic tissue fibers 


“orm large masses. In no imstance was there 
extensive calcification, a though at times a 
water-marked appearance was noted as cal- 
ium deposits extended from the core. No 
smooth muscle fibers could be ident ted. 
The connective tissue fibers at times appear 
to be continuous with the trabeculae. No 
ron pigment is found. Occasionally one 
ànds small areas of bone formation. In cnly 
one instance is there sma l round cell infil- 
fration. Vessels from tae trabeculae and 
pulp, when examined by serial sections, are 
frequently found to pass into the capsule, 
but no thrombosed vessels are associated 
with the calcified lesions. A distinct line of 
demarcation is usually seen between the 
capsule and core. 

The center of the lesion may be con- 
sidered as a core. The diameter of this core 
varies according to the size of the lesion, 
while the capsule maimta.ns a somewhat 
uniform width in most mstances. The di- 
ameter of the core is rather large in com- 
parison with the width of the capsule. The 
shape varies in each instance, but the gen- 
eral contour 1s oval or rourd. The cere may 
be divided into three types in accordance 
with the manner in which calcium deposi- 
tion has taken place, as follows: (1) the 
entiredesion has a hyalmazed appearance in 
which a small amount of calcium is de- 
posited and one finds Imtle to distinguish 
the core from the capsule; @) the core 1s a 


large, more or less solid mags of calcia sur- 
e. 





eFiG. 18. Photomicrograph (low power) of a single 


nodule in the spleen. The core contains many 
cholesterol clefts about which there are calcium 
deposits. There is no evidence of blood vessel wall 
or thrombus formation. The capsule has a hyalin- 
ized appearance. 


rounded by a layer of loose connective tis- 
sue whith separates the core and capsule; 
(3) the core is composed principally of loose 
connective tissue and cholesterol crystal 
clefts, the center of the core being essen- 
tially free of calcium, but peripherally ong 
finds large calcium deposits which extend 
to and, at times, involve the capsule. 

The types described above are not to be 
considered separate entities, as transitional 





Fic. 1C. Photomicrograph (low power) of à double 
nodule in the spleen, the periphery of which con- 
tains numerous small round cells. The lesions have 
separate capsules evhich are attached in their 
periphe-v. e 
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"phases are noted. Occasionally on 
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notes 
the presence of f brin, polymorphdérMclear 
leukocytes and lymphocytes, indicative ef 
an inflammatory reaction. No tubercle ist 
cilli were found. Hemosicerin is present an 
varying amounts. though elastic tissue fi- 
bers are not foend. Serial sections free 
quently disclose bone formation, usually às 
multiple small a-eas. Bone marrow ele- 
ments mav be included. 
deposits appear eicher as grznules or lamel- 
lated concretions, with the granular depos- 
its being the most frecuent type. The 
lamelated concretions varied considerably 





110) showing a 


1D. Photomicrograph (X 
miliary tubercle immediately beyond the capsule 
of a ealcified nodule. 


FIG. 


in size and in no instance was this type 


o ly 
- 


The calciume 


found to the exclusion of calcium granules. e 


The splenic pulp about the lésions is*not 
distorted to any great extent. As mentioned 
previcuslv, the trabeculae are in close rela- 
tionship to the capsule. In manv instances 
there are unusuallv large amcunts of hemo- 
siderir about the lesion. Serial sections re- 
veal no blood vessels that end within'the 


* ccs * . r @ 
*wall of the calcified mass to indicate that 


thrombosis with occlusion of a vessel has 
taken place. Occasionally a vessel is dis- 
torted by the exterral pressure of a calcified 


area. The splenic veins are found to follow 


a rather straight course and in none is there 
. i y c LI 

tortuosity. Langhans’ giant cellsand tuber$ 

cles are found in several cases, each of 


. 
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FIG. 2.7. Roentgenogram of the spleen, showing mo-tled calcium deposits wi-hin the capsule. 
e 
" * Microscopic examination reveals consid- 


erable thickening of the capsule, the peri- 
phery of which is normal. In the deeper 
portion there is an unusually large amount 
of oose fibrous connective t&sue. The tis- 
sue is relatively avascular and only a few * 
small lymphocytes are present. Granular 
deposits of calcium are seen in this layer. 
No bone formation is noted (Fig. 2). 
Calcification within am Infarct. In only 1 
instance has there been calcium deposition 
within an infarct. The -oentgenogram dis- 
closes four triangular areas in which there 
are deposits of calcium which have a granu- 
lar appearance, the largest measuring 0.9 





e Fic. c5. Photomicrograph ( x 110) showing thicken- 
ing and hyalinization of the splenic capsule in 
Wheeh there is a large calcium deposit. The adja. 
cert spic pic structure is normal. 





* 
Fie. 3.4. Roentgenogram of the spleen, showing Fis. 3B. Photomicrograph ( x 40) showing extensive 
mettled creas of cilcium density having a triangu- ibrosis about an occluded artery. Numerous cal- 
lar shape, the apex ef which is directed toward the cium deposits and large amounts cf &emosiderir 
center o! the organ, ire present. 
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Fic. 1E. Photomicrograph (X 230) of a portion of a 
nodule with many choles:erol clefts and calcium 
concretions in the center. Numerous lymphocytes 
are present in the capsule. A thin layer of elastic 
tissue encircles a portion of the lesion. 


which has active tuberculosis in other or- 
gans. t 
In 2 instances guinea pigs were inocu- 
lated with a suspension of twenty-five and 
thirty fresh, crushed calcified nodules, re- 
spectively. At autopsy eight weeks later no 
tuberculosis was found. i 
Calcification within the Capsule. Roent- 
genograms disclosed § instances of calcium 
deposition within the capsule. The calcit- 
cation is seen as a thin layer composed of 
granular deposits of calcium density dis- 
tributed in a linear manner. In 1 case, the 
deposit included an area o.5 by 1« cm., 





* Fic. IF. Photomicrograph (X 110) of a single nod- 
ule which lies entirely outside of the splenic 
capsule. 





Fic. 1G. Photomicrograph (X 110) of a nodule in 
the liver, consisting of a core and capsule. Large 
calcium deposits are present in the ceater. This 
lesion has the same structure as those previously 
described in the spleen. 


while in another it measured 2.§ by 3.5 cm. 
The areas were smaller in the 4 remaining 
cases. ü 

Grossly, one finds the capsule to be free 
of adhesions, except in 1 instance in which 
there were dense fibrous adhesions to the 
diaphragm. In all cases there is th: ckening 
of the capsule and on section, one encount- 
ers calcium deposits. One case shows hya- 
linization with depression of a 2.« by 3.5 
cm. area of the capsule with calcium de- 
posits limited to this region. 





Fic. 1H. Photomicrograph (low power) of a cross 
section of a pelvic vein showing a calcified throm- 
bus and vein wall. Large amounts of hemosiderin 
are present in the center. e 
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Fic. 4/7. Rosntgenogram of a portion cf the spleen, showing calcium plaques withir 
the splenic artery in the region of the hilum. 
^ 
by 1.8 cm. In each instance the apex is dir- circular or mottled shadows of calcium cen- 


ected toward the center and the base to- sity in the course of the splemc artery. 
. ward the periphery of the spleen (Fig. 3). These deposits may occur in tae srlenic 
The external appearance of the spleen is — artery or in its branches within the splenic 
normal. However, on sectioning, one en- pulp (Fig. 4). The calcification may involve 
counters triangular areas of increased re- only a few millimeters or the entire ler gth 
sistance in which calcium deposits are of the vessel. However, in this groug all 
present. The cut surface is shghtly darxer calcifications are in the hilam or in vessels 
than the surrounding tissue and has a mot- 
tled appearance. 
Microscopic examination shows the cap- 
. sule to be slightly thicker than normal. 
Immediateły beneath the capsule, one sees 
«a sharply demarcated area in which the 
splenic pulp is replaced by moderately 
dense fibrous tissue. A small number of 
small round cells are present, as wel! as 
numerous capillaries and small blood ves- 
sels. There is a large amount of yellowish- 
browh refracfive pigment. Near the ir ner 
margin of the lesion one finds several oc- 
cluded blood vesszls. Diffuse granular de- 
e posits of calcium are noted, but there I3 nO 
evidenceeof cancellous bone formation. 
Calcification of the Splenic Artery. The 
* roeritgenegraphic findings are the same as 





Fic. 4B. Photomicrograph (low powe-) of a section 
of the splenic artery, showing a large area of inti- 
mal thickening in which ,calcsum depositicn has 

those of calcification in other vessels, 1-e., occurred. The lumen is considerably narrowed. 

a 


within the splenic pulp, but near the hilum. 


& e . " . ^ 
p On gross examination the, diameter of 


the vessel is found to be relatively small 

when compared to then? i 

examiration discloses marked intimal thick- 

ening in the form of a large plaque that is 

" confposed chiefly of collagen. In the deeper 
part, this has undergone degeneration; cal- 
cium and cholesterol clefts are*found in the 
degenerated area. In one part there is slight 
mononuclear cell infiltration in the plaque. 
There is a loss of nuclei in the media and a 
deposition of calcium in fine granules. The 
adventitia is normal. 
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e DISCUSSION 


: It has been demonstrated conclusively 
that splenic calcifications of the so-called 

: miliary type occur irrespective of the age 
or sex of the patient. The number of the 
calcified lesions varies from one to SIXtY ; 
however, the majority of cases contain less 
than a dozen. Actually the nodules are 
more numerous as only one-half of the or- 
gan was subjected to examination in most 
instances. The roentgenographic charac- 
teristics of the lesions are explained by thé 
manner in which calcium deposition occurs. 

. Necropsy disclosed evidence of systemic 
tuberculosis in a small portion of the cases. 

e However, the majority of the cases were 
found to have apical scars and thickening 
of the apical pleura, which are possibly the 
result of healed tuberculosis. 

A single extracapsular lesion was found 
to contain questionable epithelioid cells and 
Langhans’ giant cells, but no evidence of 
thrombus formation. In such an instance it 
seems probable that this lesion is a healed 
tubercle rather than a phlebolith. 

Gross and microdissection, as well as 
microsccpic serial sections, were made on 
these lesions. Similar studies were made on 
calcified venous tlfrombi in the pelvic ves- 
sels in order to have a control. In no in- 
stance is there direct evidence to inglicate 
that the etiology of the splenic calcifica- 
tions is 2ither tuberculosis or thrombosis. 
In addition, noeocgluded veins are present 
in the adjacent, pulp. The diameter of 
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calcined lesions in the spleen is sw: 
much greater than that of the veins iMtl 
region. The splenic veins are not tort 






edly tortuous and the diameter of | 
phlebolith is rarely more than twice 

large as that of the diameter of the assc 
ated vein. The multiplicity of the lesion: 
one point in faver of miliary tubercu 
sis as the etiologic factor. Disseminat 
tuberculosis frequently involves all p 
tions of the organ but it seems unlikely tl 
thrombi would occur in such a manner. 

the event that a splenic thrombus sho 
calcify, it would most likely be associat 
with residual fibrosis and such was r 
founc here. Bone formation, including bo 
marrow elements, is present in the spler 
lesions, as well as in the pelvic phlebolitl 

Hemosiderin is frequently present 
small amounts but not in suĉh a manner 
to indicate the presence of a thrombus. 

Considerable elastic tissue is present 
the wall of the lesions. In a few instanc 
the fibers encircle the lesions. Howeve 
they! do not have the appearance of tl 
elastic tissue fibers which are found in bloc 
vessels. Neither can the associated hyali: 
ized fibers be identified as a blood vess 
wall. 

Of all the organs of the bedy the splee 
has the maximum phagocytic capacity f 
tubercle bacilli.:9 Knowing that a larg 
percentage of the cases were found at ne 
ropsy to have evidence of systemic tube: 
culosis, 1t is quite possible that miliary tt 
berculosis of the spleen was present < 
some period during the life of the patient 
As the most retrogressive process in th 
course of tuberculosis (Sweany,;? an 
Sweany, Tillotson and Kozielek,*!) on 
would frequently expect healed tubegculc 
Sis of the spleen. The presence òf simila 
lesions in the liver is evidence favorin 
tuberculosis as the etiologic factor. 

Guinea pig inoculation was performed i 
2 cases and after eight weeks thefe was n. 
evidence of tuberculosis. The inability t 
find acid-fast bacilli in only 2 casts canno 
be regarded as conclusive. Reichle an 
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malf ot 3 cases. 
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e Pach of the § instances of calcium deposi- 


tion within the capsule is associated with 
Ryalinization which occurs as a degenera- 
* tive change. In 1 instance there were ad- 
*hesions between the spleen and the qia- 
phragm, but as the calcium deposits are 
identical to taose in which adhesions are 
absent, it is improbable that perisplenitis 
is the etiologic factor. This type of lesion ts 
present only in patients of an advanced age. 

The only case of calcium within an in- 
farct is recognized by its gross, microscopic 
and roer*tgenograpaic characteristics. 

Four cases of calcification of the splenic 
artery have been encountered. The cal- 
cium deposits represent an advanced stage 
of arteriosclerosis and involve small areas 
in most instances. Aneurysmal changes 
have not been encountered. With the ex- 
ception of I patient, aged thirty, all pa- 
tients were of an advanced age. Other in- 
stances of calcifications of the spleen en- 
countered during routine roentgenogrgpiic 
examination of the abdomen are: multiple 
calcifications, £0; calcification of the splenic 
artery, 2; and calcification in an aneurys- 
mal dilatation of the splenic artery, 1 
(Fig. $): 

Several illustratrve case reports follow. 


Case 1 (Unit No. 501768). A white female, 
aged sixty-three, was admitted April 18, 1938, 
e because of repeated attacks of epigastric pain 
ande jaundice of five years’ duration. Nausea 
and vomiting accompanied the pain. Physical 
examination was negative. 

eRoentgenographic examination of the ab- 
domen disclosed the presence of gallbladder 
calculi. The spleen was normal in size. In the 
region of the splenic artery there were several 
sharply demarcated, ring-like shadows of cal- 


a cium density, the largest of which measured 


1.6 by 2.5 cm. A diagnosis of aneurysmal cila- 
tation of the splenic artery was made (Fig. £). 
e Cholecystectomy was performed on April 27, 
1938. At ghe time of operation, the splenic 
artery was found to be firm, tortuous and di- 
dated, with evidence of calcification. These 
findings confirmed the roentgenological inter- 
pretation. 


Calcifications of the Spleen . ae 
e © 





Frs. 5. Case 1. Roentgenogram of the abac men show- 
ing the ring-like shadows in the reson of the 
splenic artery at the hilum. At operat en this was 
found to be a calcified aneurysmal dilacation of the 
splenic artery. 


Comment. A calcified aneurysraal cilata- 
tion of the splenic artery was diaznosec by 
rcentgenographic examination and con- 
firmed at operation. No symptems could 
be attributed to this lesion. 


Case 11 (Unit No. 315675). A waste female 
infant, aged eight months, was admitted Oc- 
tober 5, 1931, with a history of pneumonia two 
months previously, after whica the rafant failed 
to gain weight. The illness accompanying the 
pneumonia persisted for abqut three weeks. At 
the time of the acute illness, the patie mt weighed 
1< pounds, while at the time of admission she 
weighed only 10 pounds.*Three cays before 
admission, she suddenly began tc refuse all 
food. 

Physical examination showed the patiert to 
be dyspneic, markedly dehvcrated 2nd urder- 
nourished. The temperature was -evated to 
lo1?F. Evidence of acuté ctitis media, left, 
was present. Large, firm lymph anodes were 
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Fic. 6. 
areas in the spleen, liver and lymph nodes (mesene 


Case 11. Roentgenogram showing calcified 


teric, inguinal and prevertebral). Disseminated 


pulmonary tuberculosis is present. 


palpable in the cervical and occipital regions. 
There were questionable signs of pneumonia 
in the le-t lower lobe. 

Roentzenographic examination disclosed the 
presence of miliary tuberculosis of the lungs. In 
the region of the spleen and liver there were 
many small oval shadows of calcium density, 
predominantly in the former (Fig. 6). In addi- 
tion, there shadows in the mesenteric, 
cervical, and prevertebral lymph 
nodes, suggestive of calcium deposits within 
tuberculous lesions. 


were 
inguinal 


Following admission, the temperature was 
persistently elevated. The rales persisted and 
signs of cavitation developed in the right apex. 
Incision and drainage of a cervical lymph node 
liberated a large amount of greenish pus, in 
which tubercle bacilli were demonstrated. The 
patient became more acutely ill and the tem- 
perature rose to 10°F. Death occurred thirteen 
Gays following adngission. Necropsy was not 
permitted. 


* lous otitis media and mastoiditis. Calc 


Comment. This case is one of acut mili- 
e . . 
ary tuberculosis, complicated by tuk 







deposits. were 1n. the lymph rodes, liver an 
spleen, demonstrated by roentgen examine- 
tion, all of which undoubtedly represent 
calcium deposition with tubercles. . 


T . Y , " . e 
Case ut (Unit No. 456835). A white female, 


aged sixty-one, was admitted January 30, 1936, . 


because of pain in the lumbar spine. A diagnosis 
of Addison’s disease had been made four years 
previously. Pott’s disease had deen present for 
several years and was accompanied by a pain 
referred to the anterior aspec- of the thighs. 
Mechanical appliances to her spine relieved the 
pain temporarily. 

Physical examination showed the patient to 
be quite emaciated. A genera ized pigmentation 
of the skin was present. There was a kyphosis 
at the level of the third and fourth lumbar 
vertebrae, without associated gtenderness. 

Roentgenographic examinati*n of the chest 
disclosed evidence of tuberculosis of the left 
upper lung associated with calaum deposition. 
There was destructien in the third and fourth 
lumbar vertebrae amd the adjacent interverte- 
bral disc, resulting im a kvphos s. Examination 
of the abdomen revealed calcium deposits in 
the mesenteric lymph nodes (Fig. 7) and spleen. 

Course. Three days after admission, the 
patient became comatose. The blood sugar at 
that time was 45.2 mg. per 100 cc. She returned 
to consciousness after the intravenous adminis- 
tration of cane sugar. One day later the blood 
pressure fell to 82/46 from 140/80 and her 
temperature became elevatec. Physical exami- 
nation no cause for the persistent 
fever, though diminished breath "sounds were 
noted in the right lower chest posteriorly. 
blood pressure remained lower than normal agd 
leath occurred Febraary 10, 

Necropsy disclosed the presence of healed 
tuberculosis of the lungs, retroperitoneal lymph 
nodes and peritoneum (miliary). A kyphosis 


disclosed 


1936. 


evas present in the lumbar reion ,dueeto de- 


struction of the third and fourth lumbar verte- 


brae. Fibrocaseous tuberculosis of the adrenals 
was present. Numerous calcified areas were 
. a 
present in the spleen. 
E 
SUMMARY 


The literature on calcifications of the 
spleen is reviewed. 


The” 
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Fic. 7. Case mI. Roentgenogr ram of the abdomen, showirz calcified areas in the spleen and mesenteric Fs ph 
nodes. Tuberculosis ə" the third and fourth hatiba vertebrae is associated with destru ctio 
vertebral disc and partial collapse of the vertebral bocies. The shadows indicated by arrows am intest n: 1 
artefacts. 
2. Calcifications of the spleen are*fre- genographic examination during lite are 
quently encountered during roentgeno- mentioned. 


graphic examination of the spleen and at 
necropsy. Sixty-three cases are reported, 
an incidence of 57 per cent. 

3. The most frequent types of lesions 
are: miliarv calcified lesions, calcification 
of the splenic artery, calcification of the 
splenic capsule and calcium deposition 
. within healed infarcts. 
4° Miliary calcification may occur at any 
wage, but most commonly after thirty years 
of age. Calcifications of infarcts, the cap- 
sule and splenic artery usually occur in 
^ro of advanced age. 


The so-called miliary calcifications 
ends represent calcified miliary tu- 
oS . a 


systemic tuberculosis. 
is present in most in- 


Evidence of 
Bos or inactive, 
etances. 

The. roentgenologic and pathologic 
features of the various types of splenic 
*calcificatiens are — 

8. Other instances dia 


nosed by roent- 
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. CONGENITAL ABSENCE OF THE PATELLAE ASSOCI- 


ATED WITH ARTHRODYSPLASIA OF THE ELBO 
AND DYSTROPHY OF THE NAILS 


A HEREDITARY 


m 


SYN DROME* 


° By HYMAN R. SENTURIA, A.B., M.D.t and BEN D. SENTURIA, B.S., M.D. . 


ST. LOUIS, MIS#OURI 


INCE the last part of the nineteenth 
century there have appeared in the lit- 
erature, from time to time, isolated reports 
dealing with the unusual association of mal- 
formations of the nails,*hypoplasig or com- 
plete absence of the patellae, and. deformi- 


.ties with impaired function of the elbows. 


In many cases this triad has been inherited, 
in varying modifications, in several genera- 
tions of the same Family, while in others, 
one or more of the cardinal features have 
been absent or altered. This condition is 
purely inherited and congenital and is ap- 
parently due to some developmental defect 
in the ectodermal and mesodermal layers 
of the embryo. In 1897 Little? reported 42 
cases of congenital absence or delaved de- 
velopment of the patella, collected from 
the literature, to which he added 3 cases óf 
his own. [n hig article he ewes a family 


e observed by Sedgwick in four generations 


of which 18 persons had no patellae and no 
thumb nails. The majority of these cases 
were females, but there is no mention as 
to whether every member was affected or 
whether the two deformities were always 
associated. Wolf? in 1900 reported a family 
in which the mother showed congenital ab- 
sence of both patellae and complete ab- 
sence of both thumb nails. Her two chil- 
dren, a son and a daughter, inherited the 
same deformities, while her grandchildren 
were perfectly normal. In 1903 Most? called 
attention to a family in which absence of 
the thumb nail and extensive atrophy of 
the remaining nails of the mother were in- 
herited by all 6 sons. One of the 6 is the 
father of the child under observatian. The 
patient had, in addition, 5 sisters of which 


* From the Departtnentg of Radiology and Medicine of the 
Jewish Hospital of St. Louis, St. Louis, Mo. 
t Capta.n, Medfcal Gorps, Army of the United States. 
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to 


4 were carriers of the nail anomaly. The 
patient showed, besides -he nail deformi.* 
tes, complete absence of the patellae. 
There were, in addition, severe deformities 
of both lower extremities. The other mem- 
bers. of the family: with anonychia were not 
examined but it 5 conceivable that some 
may have shown absence of the patellae. 
Firth* in 1912 reported the case of a 
family in which the mother and 3 children, 
all girls, showed congenital ibsepes of the 
patellae and deformitv cf the nails. The 
mother, aged thirty-two, showed no patellae 
and deformed nails. The eldest daughter, 
aged ten, showed, in addition to these de- 
form:ties, inability to fully extend the arms 
at the elbow, while the youngest daughter 
showed the deformities but was unable to 
fully extend only the left arm at the elbow. 
The third daughter, aged three and a half, 
showed a rudimentary patella on the left 
while the right was present and appeared 
normal. Twins and 2 siblings in the same 
family, all dead, were said to have been 
normal. An addendum to Firth’s article 
mentioned a family reported by Dr. John 
Thorson, consisting of a father, mothere 
and 5 children. The mother and 5 of the 
children showed complete absence of botl 
patellae and deformity of all the finger 
nails and toe nails. The father and 4 other 
children were quite normal. The mother 
showed some slight inability to straighten 
Jer right elbow completely and she, could 
"not freely supinate her right forearm. The. 
family reported by Rubin" consists of 3 
mem ers—a mother with ro thumb nails 
and patellae of about one-half normal size® 
a son with no patellae but normal thumb 
nails and a daughter with no patellae but 
with thumb nails partly developed. 
Trauner and Rieger!’ emphasize the dom- 





Fic. t. Hands of petier t showing the invoWement of 
the nails of the thumb and index fingers. The nails 
of the middle and ring fingers are slightly thinner 
than normal and sormewhat flattened. The nails of 
the ttle Angers are =ntirely normal. 


luxation, in view o° the marked bony over- 
growth. On quest oning this patient fur- 
ther, it was learnec that 2 nieces of his wife 
and a nephew had rudimentary nails on 
all fingers, but so far as the patient knew 
their knees were rormal. On his mother's 
side, a niece and an uncle also had rudi- 
mentary nails on all fingers but nothing 
was known about -heir knees. The patienf 
died of a cancer of the pancreas and 
Venable* performed an anatomical dissec- 
tion of the right knee joint which is com- 
pletely described in a recent report. 
Although there has been some variation 
in the nature and legree of the congenital 
de-ects which have been described by the 
above authors, the localization of the a»- 
no^ma.ities to the aails, particularly of the 
thumbs, to the parellae and to the elbows 
has been fairly strixing. Characteristically, 
the disorder of the nails has varied from 
total absence of the nail to one that is only 
altteth nner than normal, always affecting 
more severely the taumb nail and becoming 
less marked toward the little finger. The 
typical dystrophic fail presents a small nor- 
mel appearing dase that is much thinner 
than normal and that gradually disappears 
about ha ft way down the nail bed, allowing 
the *esh» end of the finger to turn back- 
ward over the saib (Fig. 1). Montant and 
Eggermann have emphasized the fact that 
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on y the nail of the thumb was affected and 
in*a characteristic manner, namely, a Remi 
atrophy of the cubital sade. In other cd 
there has been complete absence of 
nal of the thumb, with or without associ- 
ated affection of the remaining fingers or, ø 
ve-y occasionally, the taes. . 

The deformity of the patella has bees 
characterized by total absence or at least 
severe hypoplasia of the patella. The knees e 
apoear flat when extended, square and 
enzular when flexed (Fig. 2). The hypo- 
plestic patella, when present, was located 
on the external aspect of the knees, lying 
rather high. The tuberele of the tibia is 
merkedly prominent, as is also the internal 
condyle of the femur. There is genu valgum 
in some cases. The affected elbow shows an 
unusually prominent internal condyle, with 
an increased carrying angle (Fig. 3). The 








» 9 
2. k nees of patient in flexion showirg the square, 


aagular appearance. The nail on the big toe of the . 
A . ° . . * . oof 

rizht foot shows a suggestive deformity sim*ar to 
the nails of the thumbs. 


FIG 
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inancg of luxation of the head of the radius 
in tlyeir report of 6 members in four genefa- 


tes in which they fouad the following toe 


closely associated with each other: luxa- 
sion of the head of the radius caused by 
hypoplasia cr complete absence of the 
‘capitate eminence of the humerus, Hexion 
eontractures of various fingers, discolóra- 
tion and incomplete development of the 
nails of the thumb, incex fingers and the 
first and second toes. In 1 case, there was 
hypoplasia of the patella. In 1928, Aschner! 
collected from the litereture the history of 
8 families in which ccngenital defect or 
hypoplasia cf the patella was inherited 
through several generations. Among the 8 
families, there were 3 in which the bone de- 
fect was associated with a hereditary defect 
of the thumb nails in all the reported af- 
fected members of the family. 

A complete'study is reported by Oester- 
reicher! of a family ia which out of 21 
members in five generations, II were car- 
riers of the defective -riad involving the 
nails, patellae, and elbow joints. There was 
a defect of the thumb nail in all affected 
members while 2 showed, in addition, in- 
volvement of the other nails. There was a 
patellar defect in g of the affected cases, 
while in the remaining 2 the information 
was incomplete in this regard. The anomaly 
of the elbow was present in 7 of the affected 
cases, in 2 the information was incomplete, 
in I only the rigat elbow was involved while 


e*in the last case the anomaly was com- 


pletely absent. 

Turner? in 1933 reported a study of 2 
families in which 35 ou- of 79 persons were 
affected by the heredizary triad, namely, 
dystrophy of the nails, defect or severe hy- 
poplasia of the patella, and deformities of 
the elbow. In the first family, every member 
showing tlystrophy of the nails suffered also 
from the other two features, a total of 26 
out of 39 persons being affected. In the 
second family, 27 of 41 persons suffered 
from dystrophy of the nails while onlv 9 
suffered from the arthrodysplasias. At 


“about tke same time, Rutherfurd? de- 


scribed a hereditary complex occurring in § 
i 


Congenital Absence of the Patellae 


` Jos 
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cases in three generations, characterized bv 
recurrent dislocation of the patella, heredi- 
tary knock knee, and aplasia of the nails 
of the fingers and toes. In 1936 Lester? 
made a supplementary report on the familv 
onginally descmbed by Firth in 1912. At 
this time the family had increased to fhree 
generations, of which 7 members of 13 
show the deformities. To the relatively con- 
stant triad he adds a deformity of the ilium 
and thickening with convexity of the lateral 
border of the scapulae. A leaf-shaped dis- 
coloration of the ifis was observed in a few 
of the cases. 

In 1937, Montant and Eggermann® de- 
scribed a hereditary syndrome character- 
ized by hypoplasia of the patellae, malfor- 
mation of the radius and hemi-atrophy of 
the nails of the thumbs. These affections 
were discovered incidentally in an individu- 
al who presented herself at the clinic for 
some trivial unrelated complaint. The gene- 
alogical tree was charted when the patient 
gave the history that several of her ances- 
tors and relatives presented similar mal- 
formations. In this way it was possible to 
“determine that in five generations, 10 mem- 
bers of 30 were affected. The authors have 
emphasized the association of these mal- 
formations with the presence of light blue 
eves and blond hair, and feel that this 1s a 
hereditary affection of a dominant charac- 
ter which is not sex linked. A constant 
feature in these cases was that only the 
nail of the thumb was affected and always 
in the same manner, namely, a hemi- 
atrophy of the cubital side. All cases had 
a very marked hypoplasia of the patellae, 
never a complete absence. 

Sever! reported the case of an elderly 
man in whom it was discovered, during the 
course of a routine physical examination, 
that the patellae were small and lccated on 
the external aspect of 'both knees. It was 
later observed that the nails on each 
thump were rudimentary, while the remain- 
ing nails appeared normal. Roentgeno- 
grams of the elbow showed various bony 
exostoses about the joint, but it was not 


possible to determine the presence of any 
e 
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foreaghh cannot be fully extended and su- e * d 
pinagion 1s I: mited. Roentgenograms of the 
efbfw show an arthrodysplasia character- ° 
ized by an elongation and deformity with 
luxation of the proximal end of the radius. 
* The head of the radius is poorly formed and 
the superior radioulnar articulation, 1s ° 
@ysplastic (Fig. 4). In other cases there 1s 
extensive overgrowth of bone in the region 
. 
e 
e 
e 
Fic. 4. Roentgenograms of the left elbow showing " 
the deformity of the proximal end of the racius 
and the dysplasia of the proximal rad -ulnzr ar- E 


t:culation. 


of the clavicle, the undersized scar lae. and 
the small coracoid and acromial p*ocesses. 
In the hip and pelvis there is said to be an 
increase in the angle between the reck and 
shaft of the femur, with an increase in the 
gormal concavity of the external surface of 
the ilium, giving the crest the appearance 
of an outward fare in ts poster or helf. 
Lester in addition to the constant tnad, 
called attention to a leaf-shaped c scolo-a- . 
tion of the iris, an increase in the normal 





Fic. 3. Photograph of patient standing showing the 
prominent internal condyles of the lower end of 
the humeri and the exaggerated carrying angle. 
The extended knees appear flat with no suggestion 
of a patella. The hards are held in a pronated 
eposition. 


e . + 
* of the elbow with secondary arthritic 
change. 

Other less constant and variable features 
‘have been stressed by individual authors. 
Turner? * called attention to the thick 
„ankles with unusua ly large malleoli, par- 





ticulliy the internal malleolus. He empha- mie e Lateral roenteenocrams of both knee show- 
. . -^ . - ! - ~ E e 
sized the prominence of the acromial ends ing complete absence of she patella >. 
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. concavity on the external surface of the knee, the shoulders, wrists, hands, htps and 
ilium so that the crest seems to be increased khees. During the course of the examinatign the 
poster.orly, and to mipor changes in the® deformity of the nails was noted as well & she s 
shoulder girdle. Turner, and Montant and €V!dence of total absence of zhe patellae. R t 
Eggermann noted with variable frequency genogfams of the knees and -he elbow cage 
a creak laxite-nf tin: metacarpophalangeal the clinical suspicion of total absence of the , 
. in: PUMA C Y. RUE fee har ae patellae, and established the presence and na- 
| nlange: S S S - Sai »- 
: ek diis $i —- " 3 he tuse of the arthrodysplasia of the elbow joints à 
` > r ESA 4 . @ 
sometimes possibie to Dyperextemd the (Fig. , and 5). The genealogical tree showed á 
digits of the hand until an angle of go de- thata great-great-grandfather who lived in the 
grees ts formed with the back of the hand eighteenth century is known to have had this® 
without discomfort to the patient. affection. The line was apparently negative 
LI ® 
a © Great-great-grandfather alive in 18th century 
| Line negative until patient's mother. 
"o. | ' 
| 
| 
| 
Patient's mother— generations removed from 
F) (M) F j d 
Patient 
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Shaded circles are those members of the family who show the deformities. 


Fic. 6. Genealogical tree of patient showing the involvement of 30 members of the family in 
four generations. Only the patient was examined personally. 


We have had the opportunity to observe 
a patient who presents the classical triad 
to which attention is being directed in this 
paper. 

The patient is agnale, aged thirty-six, an auto 
mechanic who was admitted to the hospital be- 
cause of joint pains following a prolonged siege 
of boils and lymplMfangitis, precipitated by his 
occupation which involved keeping both upper 
extremities immersed in oil for long periods at 
a time. The onset of the joint pains and swelling 
was concomitant with the presence of the boils. 
The left elbow, which was the site of a large 
boil, became swollen and painful. This was fol- 
lowed very ripid]y by involvement of the right 

e 


e 
< 


until the patient’s mother who was four peti 
erations removed from the grandparent. | A 
total of 30 persons, including the mother, were 
affected in four generations (Fig. 6). 


It is apparent trom the literature on,this 
subject that we are dealing with the beredi- 
tary transmission of a dcminant character, 
not sex linked, the anomaly being carried at 
the same time in wo different systems, one 
derived from the mesoderm, the other from 
the ectoderm. Many genetic théories have 
been advanced to explain the transmission 
of these congemtal malformations. The 
most complete and detailed discussion from 
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the g@fetic point of view is that of Asch- 
ner.4She has demonstrated that each of the 
warfofnalies can occur independently or in 
variable combinations with the othey two. 
Ææ defect of the patella can occur inde- 
pendently without involvement of the nails 
òr the elbow joints (Little; Aschney'. 
Meredstary dystrophy of the nails in the 
absence of skeletal anomalies has been 
sporadically reported (Tobias,!? Jacobsen, 
Pires Da Lima,” Ebstein,’ Murray,!? Chil- 
ton”). The hereditary occurrence of luxation 
of the head of the radius has been described 
as an isolated anomaly (Servier,!® Prince- 
tau, von’ Sury?). For these reasons, she 
concluded that there must exist three sep- 
arate pathologic factors which are closelv 
linked, as the three defects are inherited 
together with few exceptions. Since the 
whole syndrome does not occur quite so 
often as the association of the defect of the 
nails and the patella, it can be assumed tha- 
there is a closer linkage between these 
two genes in order to explain their frequent 
occurrence together and their inheritgnce 
together as if they were one factor. The 
genes for the defect of the patella and the 
thumb nail are not only linked together in 
the same chromosome, but are even verv 
near neighbors to each other within the 
same chromosome. The gene for the luxa- 
tion of the head of tre radius is probably in 
the neighborhood of the other two genes, 
but not quite as close in the chromosome, as 
*the whole syndrome does not occur quite 
so often as the association of the defect of 
“She thumb nail and the patella. 

Turner?’ postulated that since in neither 
family in his cases does the arthrodysplasia 
appear independent y of the dystrophy of 
the nails, although the reverse occurs fre- 


quently, the factor for dystrophy of the, 


snails must’ be present for the factor of the 
arthrodysplasia to be active. On the other 
hand, it is possible that both factors are 
present in every irdividual showing the 
dystrophy* of the nails, but that a third 
factor is present also in those who do not 
show the *irthrodvsplasia, and the third 
factor acts as an irhibiting force on the 


arthrodysplsia or on the ir teraction cf the 
two. Montant and Eggermann? conc vded 
that a single gene is invelved in the engin 
or the different anomalies. This is the con- 
cept of polvphenia, which assumes the 
origin of three different anomalies ^g a 
single dominant gene. Trauner’anc. Rieger!’ 
and Oesterreicher! comcurred in tas as- 
sumption. 


SUMMARY 


An inherited congenital developmental 
defect involving the ectodermal aad meso- 
dermal layers of the embryo is descr bed. 
The malformations affeet. with strking 
consistency, the patellae, the nails o the 
nands, particularly of the thumbs, and the 
elbow joints. This triad is transmitted zs a 
1ereditary dominant character ard is aot 
sex linked. A case 1s desented showing the 
-ypical clinical and roentgenologic appear- 
ance, in whose family tree 2 total of thirty 
oersons in four generations are thus s m- 
larly affected. 


Acknowledgment is made te Dr. Emanuel Sgo- 
IH, of St. Louis, for authorization to make cen plete 
use of the records in this case. 
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OSSEOUS ABNORMALITIES OF THE THORACIC CAGE 
; ae IN FORTY THOUSAND CONSECUTIVE CHEST 


PHOTOROENTGENOGRAMS* 


By MAJOR LEWIS E. ETTER, M.C., 


HE literature on congenital and de- 

velopmental defects and abnormalities 
of the thoracic cage is limited. Very little 
has been written in the radiological jour- 
nals of this country on the subject, bu- a 
number of interesting articles have zp- 
peared ineforeign pablications.2.7'°" "The 
roentgenologist meets with these conditions 
in his daily routine and takes them as a 
matter of course, redecting, perhaps, on the 
infinite variety of biological phenomena. 

Of interest chiefly from the standpo nt 
of anatomy, Wry little was known of the 
occurrence of thoracic anomalies until the 
advent of roentgenography. Identification 
of structural variations by dissection would 
be a tiring task and this accounts for lack 
of data on the subject in the anatorfiical 
literature and standard texts. The roent- 
genologist ‘s interested in the abnormalities 
both from the anatomic and roentgenoloagic 
aspect since they at times may simulate 
pathological condit ons as, for example, the 
mistaking of a bifurcated rib deformity for 
the wall of a tuberculous cavity. This may 
seem trite, but it is a fact that the mistake 
has been mace. 

While evtry roentgenologist is fami iar 
with the more common anomalies of the 
thoracic cage, these are not of such frequent 
occurrence as to be an every day happening 
in the average practice. In fact, our statis- 
tics on the abnormalities herewith reported 
wotld indicate the conditions cited to be 
. rare. Account? must also be taken of the 
fact that this repor- deals with a segment of 
the male population of military age, and 
may therefore be found at variance with 
statistics accumulated in a studv including 
both sexes. 

But upeto this time, with the exception 
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of the reviews published by Ashbury.’ and 
Ashbury, Whildin and Rogers,’ no arge 
series af cases giving these data have been 
reported. Inasmuch as our statistics and 
those cf the authers queted are substan- 
tially in agreement, it is felt that our figures 
represent a true picture of the occursence 
of the various abnormalities. whi 
shown in the accompanying tabu ation 


(Table 1). 


COMMENT 


The occurrence of cervical ribs im this 
series, namely once in 600 men, may seem 
small, but we have held strictly to th = fol- 
lowing criteria in diagnosing cervical ribs: 
First, the rib must arise from the sesenth 
cervical vertebral transverse process #hich 
& seen to project horizontally fror the 
spine im contradistinction to the transverse 
process of the first dorsal vertebra which ex- 
tends diagonally upward from the »oint 
of origin (Fig. 1), and second, it must have 
no commection anteriorly with the manu- 
brium sterni although it may form a syn- 
ostosis with the first rib (Fig. 4). Many 
ribs, which at first glance appear so be 
supernumerary, are found to be rudi- 
mentary first ribs when the above c- teria 
are applied. It is of interest that i= this 
series only one of the cervical ribs was 
fcund to be jointed (Fig. 2). Vinogradov” 
described 6 cases in which a joint appeared 
ir the mid-portions of cérvical ribs Fur- 
ther, i- should be stated that none -f the 
individuals possessing these ribs haz any 
symptoms referable to them at the t me of 
the examination. 

Considerable interest has been shown in 
the appearance of an anomaly of the first 
rib (Fig. 3) occurring ysually in its mid- 


* From the Medical Exarrination and X-Ray Sections, Armed Forces Induction Station, Altoona, Pennsylvanie. 
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study of a roentgenogram showing tleis ab- 
normality one is struck by its similarity 

to a calcified tuberculous process at phew? 
apex af the lung. Lpon closer examination, 
and a negative history of trauma, it bé- 
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BONY ABNORMALIT ES OF THORACIC CAGF* IN 
40,000 CHEST PFOTOROENTGENOGRAMS 
= = = x — = — E E t € 
Right ^ Left eM 
b ases 
Cervical ribs 12 14 26 
Bilater: | 4I 
Bilateral,onejointed 1 68 
g dem 
Anomalous first ribs 12 18 39 
Bilateral I 3I 
Rudimentary ribs Ist ribs 25 42 
2nd ribs 3 2 
3rd ribs 2 2 
, l o. 4th ribs O I 
Frc. 1. Bilateral cervical ribs showing origin from sth ribs o 2 
horizontal transverse process of seventh cervical — $ 
vertebra. 30 49 79 " 
K : Synostesis of ribs I— 2 ribs 46 gi 
portion, and having the appearance of a 2- 3rbs 2 2 
- Tm -4rbs — 2 i 
healed fracture or pseudarthrosis. The ac- <a 3 
. - . . d J 
companying figure shows one case in which i s-6ribs 6 2 
"e > ; ‘ AE- : 2 e 
the condition was bilateral. When this ie n 
was first encountered we tried to get a his- 8 -g ribs o 
tory of injury because of the appearance of = à ; 
callus in a healing fracture, but in all cases a i 
he history has bee rative. Upon first : iur ^ En 
the history has been negative. pon nrs Multiple synostoses I 
Synostesisrt.cervizalandrt.istrib 2 
Bilateral synostosis ist and 2ndribs 2 
Bifid ribs Ist ribs 4 12 
2nd riks 3 2 
3rd ribs 41 23 
4th rib. 60 33 T. 
sth ribs 29 gm T 
6th rib: 12 5 
7th ribs 4 4 
| TY 153 9° 250° 
Bilateral bifid ribs — 3rd 5 e 
4th 2 7 
Rib resection (drainage for erapyema) 35 
Skeletal deformity (scoliosis) 1268 
: y AS é 
Healed fractures of ribs 48 
(Qsteomvelitis of rib a š e i 
Osteochondromatosis I . 





comes clear that the lesion is an anomalous, 
pseudarthrosis. Ha lermann? described a 
case and drew attention to the appearance 
suggesting a healed frac-ure. Pickhan?- 
also reported on this condition and conjec- 
Fic. 2. Bilateral cervical ribs, the left one jointed. tured on its possible phylogenetic connec- 
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tion bẹ showing that similar joints occur in 
the upper ribs of the European crane. 
~ "In this series the most common rudi- ° 

mentary rib was found to be the first, Prob- 
fbly this is the reason that they are some- 
times mistaken for cervical ribs although 
'applicatior. of the criteria above given for 
*ervical ribs will serve to differentiate the 
two. None of the individuals we saw had 

*any symproms from this anomaly, but a 
case has been reported by Henry? in which 
pressure of a rudimentary left first rib cn 
the cervical sympathetic chain and stellate 





F:c. 4. Multiple synostoses and bilateral cervical 
ribs, the right one forming a synostesis rh the 
first nb (pseudarthrosis). * 


a pseudarthrosis with the first rib. -lini- 
cally this man showed straightenins of the 
dorsal spine with slightly limited mobdity, 
but had no functional incapacity. Ã< ceca- 
sional synostosis had the appearance of a 
joint between the ribs (Fig. 5). A repo of 





Fic. 3. Bilateral anomaly of first ribs having ap- 
pearance of healed fracture or pseudarthrosis. 


: “ganglion psoduced thermal changes in the 
wm left arm relieved by resection of the rib. 
Cases have also been reported*"! where 
fplasia of three cr more ribs has caused 
deformities of the thoracic wall with even- 
tration of the viscera. 
” Synostoses of. the ribs were found. more 
commonly or the right side than on thg 
left side involving the right first and second 
ribs most frequertly. It is interesting to 
.note that synostoses were found to occur, 
both anteriorly and posteriorly, between 
all the ribs visible on the chest roentgeno- 
- gram. One case only showed multiple syn- 





] Ail Hic. §. Synostosis between right fifth anc =m T. ribs 
ostoses (Fig. 4) in addition to bilateral posteriorly, having appearance, of a »seud- 


cervical ribs, the ight one of which formed arthrosis, . 
e e 





kic. 6. Synostosis between left seventh and eighth 
ribs posteriorly suggesting appearance of an air 
cyst. 


a case* 1g which there was complaint of pain 
from a lump beneath the left clavicle was 
found to be a pseudarthrosis between the 
end of the left first rib and the mid-portion 
of the second rib. Occasionally a synostosis 


. LI . e 
may give rise to an appearance suggesting 


a pathologic process as shown in the accom- 
panying roentgenogram (Fig. 6). Here a 
combination of shadows suggests an em- 


physematous bulla or air cvst at the left 





Fic, 7? Bilateral bifid third ribs. 
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Fic. 8. Frequent appearance of rib produced 
by healed resection for empyema. 


base. None of the men we saw had any 
symptoms or external evidence of synosto- 
sis of the ribs. 

Bifd ribs showed the adpearance of a 
lobster claw, occasionally incomplete; sim- 
ple forking, and spatula forms. Their oc- 





hic. 9. Osteochondromatosis of r bs producing an 
appearance suggestive of massive healed primary 
tuberculosis. \ 


GL. (1, No. 3 
curregte was 50 per cent more on the right 
side than on the left side. The right fourth 


w rib showed this anomaly most frequently. * 


Bilateral bifid rib occurred rarely, gnly 7 
cases being found in the series (Fig. 7). 

Scoliosis of acceptable degree by Army 
Standards; that is, less than 2 inches’ deyja- 
flon from the midline, on a postural basis, 
was noted infrequer tly, namely 1 in 300men. 

Healed fractures of ribs were seen only 
once in 80c men and ribs resected for em- 
pyema once in 1,100. The appearance pro- 
duced by healed resection for empyema was 
fairly constant (Fig. 8) and usually showed 
a lacuna? defect in a spindle-shaped de- 
formity of the rib. 

In one case a very unusual appearance 
was presented bv osteochondromatosis. 
Upon first viewing the roentgenogram (Fis. 
9) the appearance was that of a massive 
healed primaty tuberculosis, but lateral 
views showed the connection anteriorly 
with the ribs and costal cartilages. A bone 
survey then was done and showed typical 
osteochondromata of the long bones. , 


SUMMARY 


The statistical data of the occurrence of 
osseous abnormalities of the thorax have 
been tabulated and attention drawn to the 
rare conditions wh ch may possibly be mis- 
taken for pathologic processes. 

The author expresses his thanks to Cpl. John J. 


White for his valuable assistance in the preparation 
* of the statistical data. 
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RATIONALE AND RESULTS OF ROENTGEN TRAAT- . 
MENT OF THE ADRENAL GLANDS IN Se s 
* ANGINA PECTORIS*: 
By W, RAAB, M.D., and A. B. SOULE, JR., M D. m 
e r BURLINGTON, VERMONT i 
RATIONALE (1) Adrenalin exerts a specific, intensely 
HE syndrome of angina pectoris is anoxieting effect upon the heart muscle i 
generally recognized as being caused by (Barcroft and Dixon, Evens and Ogawa,* 
a state of acute anoxia of the heart muscle  Gremels, Rein, ard Green and his co- 
(Keefer and Resnik, Levy, eż a/.). The pres- workers) which by far exceeds the Oxygen s 
ence of coronary sclerosis per se does not requirement for the simultaneous increase 
suffice to explain the characteristic acute- of hemodynamic action (Gollwitzer- 
ness of the anginal attacks. Meier. Kramer anc Krüger). °’ : 
The common conceptions of acute “‘cor- (2) Adrenalin is physiologically dis- 
onary soasms" or acute “hemodynamic charged from the adrenal glands into the 
strain" are not satisfactory. Coronary blood stream under the influence of physi- 
spasms have never been directly observed. cal exercise, emotions, cold (Cannon, eż a/.), 
They were only hypothetically postulated under the very conditions grhich usually 
for the Durpose of explaining the clinical elicit anginal pain. . 
manifesfations of acute myocardial anoxia. (3) The heart muscle possesses a greater ° 
Moreover, such spasms are the less likely tendency than other tissues to accumulate . 
to occur, the more rigid the sclerotic cor- circulating excéss amounts of adrenalin, > 


onary arteries grow. The pain-relieving 
effect of the vasodilating nitrites cannot bę 
accepted as positive evidence of a pre- 
existing spasm of the coronary vessels if 
the poss-bility of a primarily biochemical 
mechanism of acute myocardial anoxia is 
taken into consideration. Furthermore, 
there is no evidence of an increased hemo- 
dynamic strain as being a regular feature in 
angina pectoris. On the contrary, blood 
pressure and pulse rate may even be lower 
during attacks than during the interval 
(Raab). 

Shambaugh and Cutler were the first to 
discuss the possibility that adrenalin dis- 
charges may be involved in the pathogenic 
mechanism of angina pectoris. The theory 
advanced by one of us (Raab?) that an- 
ginal attacks aregbrought about by the 
acutely znoxiating effects of adrenalin dis- 
charges upon a heart muscle whose cor- 
onary arteries are sclerotic and thuê unfit 
for adequate compensatory dilatation is 
based upon the following facts: 


and likewise accumulates other adrenal 
catechols (Raabe). 

(4) During physical exercise or exposure 
to colc the adrenalin content of the heart 
muscle increases (Fig. 1) while that of the 
adrenal glands diminishes (Raab:«). 

(5) Injection of adrenalin is likely to pro- 
duce anginal symptoms in persons with 
coronary sclerosis “Levine. Ernstene and 
Jacobson; Katz, Hamburger and Lev; Cot. 
trell ard Wood) and, if given indarge doses, 
also in healthy persons (Wenckebach, 
( Raab', self-experiment). 

(6) Abnormally intense discharges of a@- 
renalin into the blood stream during physi- 
cal exercise were observed in all of 12 pa- 
tients suffering from angina pectoris. They 
glisappeared in all of 7 successfully tweated 
patients in whom the tests were repeated 
after treatment (Raab). 

(7) The electrocardiographic changes, 
which occur during anginal attacks are 
practically identica! with those following 


the administration of adrenalin (Vesa, - 


* From the University of Vermont, College of Medicine, Divisions of Clinica! Medicine and Roentgenologr. 
T This study was aidedin part by a grant from the Rockefeller Foundation. i 
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Lepeg®hkin, Katz, Hamburger and Lev, found to participate in part of the exoeri- 
= i 
et al.). ments. . 

"(8) Patients with tumors of the adrenal® Recent experiments carried out b. vs on 


medulla often sufer from anginal attecks 
(Bauer, Scherf, Nuzum and Dalton, Brun- 
schwig, Humphreys and Roome, e al.) 


‘during which an 1acreased adrenalin level 


Was found in the blood (Brandt and Katz) 
and which disappear after removal of the 


* adrenal tumor (Lenhartz). 


(9) Conditions which are known to in- 
crease the secretion of adrenalin, such as 
tobacco smoking (Cannon, Aub and Bin- 
ger; Eichholtz; Stewart and Rogoff; Kobro; 
Raab’) of overdosage of insulin (Braadt 
and Katz; La Barre and Houssa; Kugel- 
mann; Raab’) or breathing of low oxyzen 
concentratiors (Cannon and Hoskins) are 
likely to elicit anginal symptoms (Külbs; 
Deneke; Strauss; Hadorn; Schónbrunrer; 
Rothschild ar Kissin; Levy, e a/.). 

Large doses of roentgen rays applied to 
the adrenal region of animals have been 
found to be followed by structural chanzes 
of the adrenal glands (Harvey; Cottgnot; 
von Decastello; Grabfield and Squier; Fol- 
felder and Peiper; Martin, Rogers nd 
Fisher; Tsuzuki; Desjardins; Engelstad ¿nd 
Torgersen). These changes concern chiefly 
the cortex, although the medulla was also 
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liG. 1. Concentration of adrenalin and adrenalin- ike 
substances in the heart muscle of the white -at* 
The white squares indicate the average normal 
concentration per gram of myocardial tissue; the 
black areas indicate the increase of hormonal ma- 
terial beyond norma. under experimental comdi- 
tions: Subcutaneous injection of 2.&y of adrenalin 
per gram body weig^t; swimming in a pool for 
six to fiftgen minutes; a cold bath of 5° C. for ten 
minutes; subcutaneous injection of an average of 
eight units of insulin. 


rits showed that Single doses of Ito and 
1,000 roentgens caused only slight changes 
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F:G. 2. Adrenalin plus adrenalin-like substances in 
the heart muscle of the rat fcllowing phys—zl »xer-» 
cise (swimming in cold water). Two mon hs after 
irradiation of the adrenal region with zo and 
1,000 r respectively the tota: concentration c the 
hormonal substances in the heart appears dmmin- 
ished, probably due to diminution cf th= excess 
influx of this material into tke heart musc e which 
is normally taking place dur. nz exercise (compare 
Fig. 1) (Raab and Soule). . 


of the content of the adrenal glands in ad- 
renalin and related catechols with r two 
months. However, the accumulaten of 
Such hermonal material ia the heart muscle 
fcllowing physical exercise was dis-nctly 
diminished two months after irradiazioa of 
the adrenal region (Fig. 2). 

Desjardins, Frey, and Engelstai and 
Torgersen, in contrast to earlier inv=stiga- 
tcrs, reached the conclusior. that the roent- 
gen-ray sensitivity of rormal zirenal 
glands is not greater than that of otLer tis- 
sves. However, the roentgen-ray sensitivity 
of living cells increases with the desre2 of 
tFeir activity (Holzknecht's law) aad the 
state of overactivity of the adrenal medulla 
and of its nervous sec-etory appe etus 
which seems to prevail in angina petents, 
as discussed above, makes the pos: :»ility 
of a beneficial, normalizir e effect of roent- 
gen treatment upon the" adrenal glands of 
angina patients and upon their nervous 
supply plausible, even with a dosage which 
does nct suffice to cause any damage to the 
glands. 

The results of irradiatiorf of the renal 
glands in 100 European patients with an- 
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e p e. 
TABLE I e 
" Li 
> IMPROVED CASES 
| | Md Coronary | Improvement Other 
Dura- | Electro- | Throm- e ~ | Medication 
Case | Blocd |Sever-| |. uuu à 
Age Sex ; tion | cardio- bosis Complications Date of Dura- after 
No. Pressure | ity De- 
| (yr.) | gram (years Treatment tion Roentgen 
: | ago) gres (mo ) Treatment 
——— — —— | | | 
1| 54 | c | 170/too| M | 3 = m | s- 7/39 oe 4 Quinidine — | 
ir C NEEEA € "—— — AO à 7 4 ud m e 
$|47| ¢ | 100/70 M 24 + — — 10/39 | ++ 32 ~~ 
| 5/40 1 
3 | 50 | € | 216/98 M 2 + I | Spinal 9/39 +++ 42 — 
arthritis + 
4 58 c | 142/80 S " i +, — Temporary | 10/39 pap 3 Digitalis 
| | | decompensation — (1) 
| | | +++ 19 á 
T | 63 | e | 160/80 ^M 8 - — — 5/40 ++ | 36 | -— 
6 | 54 | 2 | 200/100 | M I ? — Temporary 4/40 ++ 7 Digitalis 
decompensation, | 12/40 - (2) 
Died 11/43 + 20 
| | =| 09 
7 |69| @ | 118/80 | M | 3 + — Temporary 4/40 | t| é Digitalis 
| decompensation, | 1/41 Se ? 
. | Br. asthma | +++ 3 
8 | 60 | gZ 175/96 M 5 ++ | — Spinal 12/40 | +++ 12 — 
| | arthritis ++ | 7/42 + | I 
| | ol | 6 
| | NENNEN EE Se M inks xi 2 | 17 
9|47| cd 155/100 | S 1 + —  ¢ Spinal 12/40 + | 4 — 
arthritis + 4/41-FTh.* +++) 26 
10 | 35 | d 166/78 L 13 bur = Hyperthy- 2/41 eee ai a 11 — 
roidism Py 7 
ud diez 8 
ti |*r1 | d'| 126/55 S 6 ++ | 2 ~- DIAL” + 2 Theocalcane 
i 4 /41* RA 7 | 
| 11/4! ++ 18 
12 | $3 | 2 | 190/106 M fa + 14; 4 3/41 Tere 26 —- 
13/59 | g | 150/70 S 3 + 3 Temporary 10/39 ++ 6 Digitalis 
decompensation. | 7/41 -| ay § " 
| 2: (5) 
14 | 57 | 2 | 170/86 S 2 Ante | — Pernicious ane- 6 /41 + 2 Liver extrac 
| mia. Spinal 8/41 -F Th. ++ | C 
| arthritis + + +++) 12 
15 |67| 7210/11010 S | 6 ? | — Temporary 9/39 ++ € Digitalis 
. Nis E 
decompensation 4/40 = (2) 
Spiga! "Tore fe : * 
arthritis + + 4 
— ——— € ——————— 
16 | 72 | # | 156/80 M | 6 u — -- 3/41 ++ t -> 
| 12/41* E 1t 
17 | 56 | 3 | 148786 M 14 4 | 4 Spinal 12 /40* Z | (4) | e: 
arthritis + 2 /ar* -+ | is » 
9/41 +Th. + IC 
18 | 66 | F 170711 | $ 10 l— — 12/40 4-4- | 5 | * — 
e 3/41 dT. 1t 
«| | tti a i 
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e uu e 
* s 
^ Taste [— (Continued) 
. 
——— —À—ÀÀ— — a | 9 = E: 
- | | | | Coronary |e | Improvement Ore 
Qiu | Blood Dura- Electro- | Throne a Macot ® Metraczion 
Age| Se» | p .Sever- tion | cardio- boss | Complicatiens | ‘ Dura- | ate- 
No. Pressure . ; Treatment De- i 
* ity (yr.) gram (years | tion | Ree tgen 
ago) prec (mo.) Tr-a meat 
ee PEES EEE a E" . 
«19 |60 | 3 160/88 | L | 4 + | — — 3/41 +++ $ — 9 
e | . | 3/42* + 3 
— — — — - - i METTRE | REN 
e ^? 60 | 7 | 160/86 | S | 4 — 4 M eteorism 7/41 ++ 2 — 
| | | | | ++] 2% 
21 596 | g | 180/110 S 2] 4- } Aerophagia /4T | — | (3) Theab om ne, 
Med 2/43 8 /41* | — 4 quim me 
| | i qup 6 
" e+ 8 
22 | st | 9 | 166/80 lS 2 + = | Diabetes 7 /41 +--+ 2 — 
| | | 9 art | ++ 20 e 
23 | 72 | & | 160/80 M 4 p 4 — -- 7 /41 | ++ 2 — 
| — 20 
24 lór|gc 160/90 M 12 — — c /40 +++ 16 —- 
| | | * 25 | 
su PX IE NW mE i - E NECK MB | " 
25 | 60 | g | 149/100 | M 3 + | = — 7 /41 ++ 23 Thiam me 
26 | 58 | g | 140/100 5 4 + | 14 Spinal | IO /41 | ++ 7 e — 
| | | agchritis + 7/42 T 11 | 
$3 | 75 o | 176/90 M 1 + | 2 Spinal 12 /4I ++ + 6 | Am: om line 
arthritis + + 2 
| | | Job 16 
28 | 62 | d | 130/82 | M 4 | +4 — | Ped 8/41 1/41 pt 7 — 
29 | 64 2? | 220/112 5 2 ++ | -- Dkec 2/42 2/4! + + 5 — 
: (7) 
40 L63 | p | 186/100 | M s | +4 | 5 Deed 2/43 3/42 T4 pne 
*| o: 
31 |75 | dg | 198/118 | M 3 E — — | 10/41 — (7) | Thecox rime 
| | 6/42 | ++ I5 
S =severe; M = medium; L - light. 


* Treatments carried out in other places with supposedly 
. ’ 


gina pectoris have been published prev:- 
eusly by one of us (Raab?) Seventy-six 
of these patients were either entirely freed 
of their ccmplaints or at least improved for 
an average period of twelve and a half 
monéhs, caleulated until the time when 
further follow-ups became impossible for 
technical reasons. 

In this country 42 typical angina cases 
have been examired and treated bv us 
since July, 1939. Thirty-one of these were 
males, 11 were females. 

As shown in Tables 1 and 11, the cases 
wire classified as severe (S: daily intense 


the sanee technique. 


attacks brought about by slight exe-tion, 
etc., and also occurring at rest), n clum 
(M: attacks less frequent or less inter = and 
uncommon at rest) and light (L: tacks 
occurring only now and,then or of 2 mild 
degree). 

The technique of treatment consisted in 
a series of six single treatments on ccrsecu- 
tive days; three to the left upper qua irant 
of tlhe abdomen, posteriorly, and th-ee 
to the right, the left and right area: »eing 
treated on alternate days. Two hamcred 
roentgens, measured ‘at *the skin. were 


administered at each treatment. Thus. each 
® 


a te # EROS i . 
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e * 
e a 
Taste H k k 4 
3 
. UNIMPROVED CASES 4* 
NE eeu cct aci aM oO K. 
| e. | Coronary Improvemer x Other 
! Dura- | Electro- | Throm- E f Medication 
Case Age) Se pind sil tion | cardio- | bosis Complications onn De- | Dura- after ; 
Ie 27 Pressure | ity (yr. | gram (years ] sed tior Roentgen 
e | | ago) B | (mo.) Treatment 
eaae p. | e d $ S$. $$ | J S ian 
32 | 48 | g 140/100 S 8 ++ — — 3/41 ‘a (5 y s 
| e 6/41* + s 
| en | P , 
8/41 = et 
— EM. M | c — — — & 
33 | 66 | 2 170/90 S 5 ++ 5 Spina. 3/41 " (& = 
l arthritis + + 6/41 -H | 
| | 10/41 +Th.] ise v | b, 
T — —|i-.— IEN | 
34 | 60 | d 132/80 M | 1o | + e 10 — 11/4! — — 
j | 3/42* i i5 | 
ie ee ote ee | LP ^ & ae 
35 | 34 | 9 | 250/170] S 24 + — | Temporary | 3/41 "dq Digitalis * 
ú | decom pens-tion | 6 /41 — | 
36 | 58 | g | 212/84 S | 6 — -— — 4/40 | — -— 
| | We. | " 
37 | 63 | 9 | 170/110 | M } + -- | Spinal | 9/41 +++ Theobromine 
| arthritis + + 12/41 EE i 
| | | Died 2/42 — ($ 
38 | 66 g | 126/66 M 4 | — — | — 3/41 | + 2 — B 
| = (129 
ME a : i 
39. | 52 | oA] 118/74 M 4 — —- — I /41 - — 
40 | 47 | 9 | 124/62 M 4 + -- —— 3/41 + + I -— 
<= (3 . 
i MENS USUS | E, * | = 
41 | 64 | o& | 230/130 L IO + | -—- | Paroxysma 1/4! — — 
tachycardi: 
42 | 55 | o& | 130/76 S 8 ++ = | Thyroidectomy | 10/40 — | Thyroid 
6 yr. ago 
| | (B.M.R. ~19%)| 
* Treatments carried out in other places with supposedly the same technique. 
LJ 
area was given 600 r as a total dose per mum intervals between two successive ( 


series. The other technical factors were: 
200 kv. (peak), 20 ma., 50 cm. target skin 
distance, 1.5 mm. Cu plus 1.0 mm. Al filter; 


. a . . e 
series of treatments were six to ejght weeks." ° 


RESULTS 


size of fields 15 by 15 cm. 

Several patients with evidence of associ- 
ated hypertrophic spinal arthritis were 
given supplemengal irradiations to the 
thoracic and cervical spine, a single dose of 
200 r being administered to each involved 
area through a 10 by I5 cm. cone. 

In a number of instances the series of 
treatments over the adrenal region was re- 


Complete disappearance cr marked ime 
provenent (+++) of the anginal symp- 
toms for six to forty-five months occurred 
in 38 per cent of the 42 cases; another 33 
per cent were considerably improved (s+ +) 
from five to forty-three months; 3 per cent 
were only slightly improved (+), and 26 
per cent remained unimproved ( —). Among 
the latter 11 cases only 2 had received the 


peated either by the one of us (Soule) or by full three series of treatmen ts, and'thus are : 
other roentgenologists in other places. to be qualified as definite failares. ` 
When the latter*wa? the case, it is indicated In the improved cases the average num- 
by asterisks in Tables 1 and 11. The mini- ber of series of treatments given was (06. 

e. * 


VoL. 51, No. 3 

Theeduration of uninterrupted improve- 
ment ranged between five and forty-five 
months, with an average total duration of 
twenty-four months, up to date. Tempo- 
rary complete relapses with the symptoms 
as intense as before treatment occurred in 
sixteen per cent of the improved cases, and 
eomplete relapses still continuing at the 
time of the patients last report or ending 


ein death in 10 per cent. 


Blood pressure, electrocardiogram and 
other clinical features could not be followed 
as carefully as in the European material 
since most of the patients discussed in the 
present series had come for treatment from 
distant places anc remained in contact 
with us only by correspondence. 

In 8 hypertensive cases there was no 
significant change of the blood pressure 
despite a marked improvement of the an- 
ginal symptoms average 175/81 before 
and 184/83 mm. Hz after treatment). The 
same had been true in the hypertensive 
European patients whose anginal com- 
plaints were improved. 

In 6 cases a pathological electrocatdio- 
gram at rest showed partial or complete 
normalization. FElectrocardiograms after 
exercise were not carried out in this series. 

Eleven of the 31 improved cases contin- 
ued the use of various drugs efter the roent- 
gen treatment, as indicated in Table r, for 
varying periods o? time. 

In 7 cases in whom abnormally intense 


e *lischarges of adrenalin proper and adren- 


alin-like substances (catechols) into the 
blood stream had been observed in con- 
nection with physical exercise, these dis- 
charges disappeared as soon as clinical 
improvement had set in (Fiz. 3) and reap- 
peared. in. 1 case during a relapse.. 

eath occyrred in 7 of 42 patients 


. treated within a period of four and a half 


vears. Three of these (No. 21, 28 and 30) 
died suddenly during a state of clinical im- 
provement, apparently from coronary oc- 
clusion; 2 cases (No. 21 and 28) had been 
practically free of anginal complaints for 
periods ôf several months until death. 
Thee others (No. 6, 13 and 29) died during 
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" » 
-elapses of their anginal condition after 
temporary improvement; 1 patient (No. 
37) who had been classified as urimp-ved 
died from pneumonia. Ir Case 13 an atop- 


sv was performed. Tie medium 4 ——— —— 


coronary branches were sc_erotic. Ties ad- 
renal zlands appeared nomma! gce$ly. 
Microscopically “the adrenal cells were 
well preserted. The cells of the zona 
fasciculata and the zcna reticularis ap- 
peared unusually foamy.’ The laeneys 
showec signs of passive congestion and 
moderate atherom’tosis of the arterioles. 


Normal Argina pectoris 
- M Untreated 4-6 weeks Sto months ` 
C 
230 a[terreal-*nt 
220 
210 
200 
190 
180 
170 
160 P 
iSO 
140 
minuteso S 10 15 051015 *O 510)5 O S 10 I5 
4. cases T cases T cases 5-eses 


Fic. 3. Reaction of the blood level of adreaslin and 
adreralin-like substances to a standard physical 
exerdse test (climbing stairs) in narma »ersons 
and n angina patients before and after reentgen 
irradiation of the adrenal region (average curves). 

(Im a previous publica-ion (Raab?) t e figures 
giver in these curves were interpreted 2: repre- 
senting “adrenocortical compounds.” Lace inves- 
tigations have shown, however, that co tral ste- 
roids do not participate aad that the chr-mogenic 
material which is expressed in color units per cubic 
cent meter of blood consists essentially © adrenal- 
in proper and of adrenalia-like catechol Raabe).) 


One patient who is not included in Table 1, 
a. maa. aged forty, wi-h severe at-zcks of 
only a few months’ curation follwing a 
coronary occlusion, ded two weess after 
the frst series of treatfhents trom an oc- 
cluding hemorrhage urder the intiraz of the 
right goronary artery. The adrenal glancs 
appeared normal at autopsy. 

Mest of the patients from eut of town 
were questioned aboutetheir conc ion at 
repected intervals. Since the st jective 

. 
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» . 
e 
Tase III e i 
——— "M nis VENETO: HN à 
. ryo . . | . . y» 
Patients Treated in Burlington | Patients Treated in Viennae a 
" CORREA NETS ee - 
(1939-1942) œ (1936-1938) 
42 cases 100 cases z 
. LM m E , 
e ó Improved Unimproved Improved Unimproved * 
—M————— eee | “a 
‘ à | ° I 
Number le 74% 26% 76% 24% , 
Age $9 yr. $6 yr 60 yr. 60 yr 
MI. o] | - x | 
Males 74% 7390 847% 7% \ 
Females a 26% 27% 16% | 13% j 
e. ———— —__ —— ——— 
Pathologiczl electrocardiogram at 
yy y 9 
rest 77% 73% | 50% | 30% " 
T€——— -V——3 ee eR Gs PUER 
Coronary infarction before treat- 
ment | 2295 18% J 1% 
Spinal arthritis | 2205 18% 20% | 21% 
"- l l ; o |, o $ 07 
Sev ere Cases 3970 460% 28 /O $070 
Medium cases 55% 46% | 58% | 38% . 
Light cases 6% 8% 4% | 12% 
— e 
Duration of angina pectoris before 
treatment (average) | 4 yr è 55 yt. 31 yr 63 yr . 
Systolic Flood pressure (average) 164 mnf. 164 mm. | 154mm 172 mm. 
Average curation of improvement 24 mo — | 123 mo — 
| 
‘ | 7 | | 
Reported cardiac deaths* | 14% o% | 1.3% | 4% 
* The discrepzncy between the percentages of reported cardiac deaths n the American and the European cases may be due in part 
to the shorter tctal period of contact with the latter and the lack of furtaer reports about their fate. " 
reaction of angina patients is the most de- Case 3 (M): 33 months after Z: "Feeling fine and i Í 


cisive criterion of therapeutic results, some 
of the written answers received will be 
quoted in brief abstracts (the first and, if 
any, the second and third series of treat- 


ments will be indicated as 7, JI, 111): 


Case 1 (M): 34 months after 7: “I can walk on 
even level. Cold wfather does not affect me.... 
There is nc comparison how much better I feel now 
than before treatment" —38 months after Z: “I am 
happy to state that my last report still holds good." 
—46 montLs efter Z: “No change." 


Case 2 (M): 32 months after 7: “I feel veey much 
better thar before treatment but my breathing is 
very short. ... I have made my own garden this 
year."—43 months affer J: "I walk good now but 
slow, am better than before treatment." 














am not bothered with any pain."—43 months after 
1: "Feeling fine, everything OK." 


Case 5 (M): 25 months after 7: “If I move slowly 
and take my time ir my work, my chest gives litgle 
trouble ... cold weather didn't seem to affect the , 
pair.... The treatment did give considerable re- 
lief. "—37 months after 7: “Am at present working 
every day, do not feel any pain unless I hurry. In 
cold weather I still get pains. . . .eCondition better 
than before treatment." i ° 


Case 7 (M): 26 months after Z: 16 after 77: “I 
have no chest pain. . .. A great deal better than be- 
fore treatment."—42 menths after J: 32 after //.* 
"Continually free of chest pain." P x 


Case 8 (M): 19 month: after 7: “I rarely ever have . 
any chest pains or distress, except whernelI indulge in 
over-eating. . . . [t is my impression that the freat- 


* wv 
t 


Vor. ét; Now 3 


ments lave given me great relief."—36 months after 
I; 17 *honths after /7: "Glad to say that I am well." 

eCASE 9 (Si: 17 months after J; 13 after JI: "No 
chest pain or distress, czn walk and do other routine 
physical exercise." We-k involved "continual walk- 
mg, chopping brush, ete., and it was all carried cut 
without distress."—30o months after J; 26 after JT: 
e Improvemert almost 100 per cent." 


e Casg 10 (L): 16 moaths after Z: “Decidedly*im- 
proved. . . Am able =æ do the routine work as a 
, Janitor but not to shovel snow, carry heavy loads up 
* stairs, etc.” —26 months after I: “No distress ex- 
cepting one cay when engaged in unusual physical 
activity. . . . Greatly improved.” 


Case 11 (S): 16 months after J; 7 after JII: “I 
have been greatly improved. I only take a nitro- 
glycerine tablet once o- twice a month. I am able to 
do routine household duties with much greater ease. 
I can't walk well in windy or cold weather.’’—27 
months after 7; 18 after JII: “I feel that my condi- 
tion is good... . Much improved but still chest pain 
from cold ard windy weather. Over-eating causes 
distress." 


Case 12 (M):25 months after J: “There is no com- 
parison witk the condition before treatment. ...] 
find it a pleasure to walk and am able to climb stairs 
and come up the hill without any after effects. | am 
now able to do almost everything."—26 months 
after J: "Even further i im prov ed. Have been able to 
do all things with more ease. 


Case 14 (S): 13 months after J; 11 after /7: “Very 
much improved.... No chest pains. Am able to 
walk short distances, also to do my few household 
task sad A great deal of relief up to and including 
the present time.” —23 months after I; 21 after //: 
"Much the same; ach better than before treat- 
ments.” 


Case 16 (M): 13 months after J; 4 after JI: “The 


treatments have given considerable relief.... I 
e ewalk a mile or more each day.... Reactions to 
emetions an®cold nct so good.... Am decidedly 


* three weeks .. 


better than before tre3tment."—26 months after /; 
17 after ZZ: “Not much further change." Altogether 
'eonsiderably improved." 


Case 17 (M): 16 months after Z; 14 after JI: “My 
condition is improved. . . . Still have daily manifes- 
tations, even though mild, of chest distress brought 
on By walking. "—27 months after /; 25 after /7; 18 
after A7: No farther change." E 


Case 18 (S): 12 meaths after J; 9 after JI: “I feel 
a whole lot better than it was before the two treat- 
ments. I hunted deer f ve days and ran a trap line for 
. and Fave done a lot of walking and 
mountain «limbing. ... I couldn't have done these 
things a year ago or a tenth part of it."—29 months 


' after J; 26 after JI: “Working 60 hours a week on 


Can walk 


i work in a machine shop.... 


EJ e. 
Roertgen Treatment of Adrenal Glands in Angina Pectoris 





STA 
miles if do not eat. ... Most distress after supper. 
Walking uphill bad but very muca better ths »etore 
treatment.” ° 


Case 19 (L): 15 mogths after /; 3 after J: 
infinitely better than before the treatmenss. They 
have greatły relieved my chest complaint. I can 
walk a dozen squares now . . . when I could -o walk 
two befere. '—21 months after /; 9 after ;"- *Still 
much benefited by the treatment. ... Hase -eac- 
tions after effert bat as long as I am care; |. am 
wonderfully well." 


Case 20 (S): 11 months after 7: ““Conditimm better 
than before treatment. ... At times there 1: a re- 
currence of the pains in the lett showider bat not 
nearly so. frequently *nor so severe." —22 rmenths 
after J: “The same or perhaps slightly bere .” Al- 
together “most decidedly improved." 

Case 21 (S): 13 months after J; 9 after .7- "An? 
much better... . ; Attacks of chest pain incxezs ngly 
fewer and much milder. I have aad as muca as two 
weeks on ead of freedom from pain. Discortfar- and 
pain spells after meals have almost complete y dis- 
appeared. ... Feel very happy about the wozcerful 
improvement."— Died suddenly after 8 mom menths 
without attacks (according to letter from his widow). 


ah f p €i 
Case 22 (S): 11 months after 7; 9 after "A "i 
conditicn s much »etter than before treatr eat. . 
I just leo a little trouble getting undress: 1 nad | to 


lie down in bed. Just for a minute."—2- months 
after 7; 2c after /7: “I am doing swell. I &ea walk 
*p and down stairs without trouble. ... The treat- 


ments have given me wonderful relief." 


Case 23 (M): 11 months after /: “Am muet better 
than before the treatment. Car do light »ck if 1 
start of gradually. Can walk leisurely, bu- aet far 
at a time, without stopping to rest when . fel the 
chest pains.”—22 months after J: “Much beter than 
before treatment but cannot walk much or œ any- 
thing strenuous, especially if cold and wincr. ` 

Case 25 (M): 10 months after 7: "I ar doing 
much better this year than last. I cam wa « better, 
eat better and do my work much eace-"—2: 
months after J: “Better than before treatr eat, but 
cold bothers and pain if I exercise after meals. " 


Case 26 (S): 7 months after Z: 
ter. ... Pain improved considerably. I saa walk 
about a block before I begin to get pains. Emo- 
tions, cold weather and meals Seem to be sb- t the 
same as before.”—18 months after J; 10 wer JI: 

“Am suffering much less pain gn chest.” 


Case 23 (M): 8 months after 7: “I am working 
five dars a week and am feeling very well. I walk a 
couple ef miles a day and feel fine for it bue æ couple 
of times when the wind was b. owing har? . felt a 
slight pain but it left right away." (Climbs 2 steps 
every hour 40 times a week). — Died suddenly one 
month later. 


“I am mu-L bet- 
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Case 29 (S): § months after 7: “I am feeling much 
better now and by being careful do not suffer much 
pain.’’—Died 7 months later. ° 


Case 30 (M): 4 months aéter /: “I am distinctly 
improved regarcing pain. My ability to walk is dis- 
tinctly improved."—7 months after /: "Still defi- 
nitely better than before rad¢ation therapy. ... 
Hofever pain eof moderate severity is becoming 
more easily produced either by exertion or from emo- 
tional stress."— Died 5 months later., 


Case 31 (M): 3 months after JZ: “ 
from chest complaints. . . . I have less pressure and 
with a pause now and then things get normal."—18 
months after //: “Feel fairly good. Got employment 
as messenger, am ovt of doofs quite a bit," 


Nine patients who had been incapaci- 


“tated through their anginal symptoms re- 


sumed work: 2 as farmers (No. 5 "e v 1 
as a foreman in a factory (No. 28), 1 as a 
restaurant chef, later going into dius: 
work (No. 18), 1as a cook (No. 6), 1as a 
civil engineer (No. 9), 1 as a minister (No. 
21), I as a bookkeeper (No. 17) and 1 as a 
messenger at the age of seventy-six (No. 
31). 


DISCUSSION 


The results of roentgen irradiation of the 
adrenal glands in angina pectoris in the 
above described series of American patients 
are similar to those obtained in Europe by 
one of us (Raab*) and by other investiga- 
tors. 

Hadorn (Berne) applied the method ‘‘in 
I2 cases of ambulatory angina pectoris, 


partly of the severest degree, which had 


been treated unsuccessfully for a long time. 
The effect was an immediate one in 7 
cases." [n 1 case a normalization of the 
electrocarciogram which had been per- 
sistently pathological for four vears, ac- 
companied the subjective improvement. 
Lippross (Dresden) reports 4 cases with 
the conclusion: “In severest cases of status 
anginosus we achi@ved the best results with 
roentgen-ray irradiation of the adrenal 
glands as suggested by Raab.” : 
Professor A. Schittenhelm, head of the 


Second Medical Clinic of the University of 


Munich writese "My experiences are only 
limited buz still of a kind that I would rec- 


Decided relief 


ommend under all circumstances ragliation 
therapy to everv patient with angin* pec- 
toris. . . . It would have to be applied ower 
both adrenal glancs and possibly also over 


the cérvical and upper thoracic portion ef 


the sympathetic svstem." According to a 
personal communication received in 1941 
frfm Professor Schittenhelm, several of his 
successfully irradiated patents had re- 


mained free from relapses for periods of twoe 


vears. 

[n this country the disappearance of pre- 
cordial distress in § patients treated for 
arterial hypertension with combined ir- 
radiation of the pituitary and the adrenal 
glands was mentioned as earlv as 1935 bv 
Hutton. 

Graybiel in a review on "Diseases of the 
Heart" makes the following comment on 
the observations of one of us on 100 cases 
(Raab*): “We are frankly skeptical of these 
results, having used a simila7 procedure in 
a small number of cases without success." 
In a personal letter Dr. Graybiel mentions 
an improvement in “two or taree" patients 
whifh “might well have come within the 
realm of individual variability." Appar- 
ently only 400 r and only one single series 
of treatments had been applied in his pa- 
tients. 

Untoward side-effects were never ob- 
served by us or mentioned by any one of 
the above named investigators, except a 
lack of appetite cr moderate nausea in 
about r5 per cent of the cases, lasting fos 
only a few days. No signs stiggestivé of 
adrenal insufficiency were ever observed. 
Thus, the warning with which a number of 
patients were cautioned against the treat- 
ment that it is "dangerous" end "likely to 
produce Addison’s disease" appears en- 
tirely unfounded. ° 
* In none of 7 patients in Whom tlfe ad- 
renal hormone level in the blood at rest was 
determined did it fall below normal limits 


after roentgen treatment of the adrenale 


glands (Raab2). In 3 irradiated gases (one 
of them in Europe) who had died, no signifi- 


cant structural changes of the adrenal ' 


glands were found at autopsy, except 'fun- 


EÁ 


usually foamy cells” in the cortex of Case 
13, fore than ore year after treat ent 


when he died of cardiac failure. The adrenal e 


cells were ‘well preserved” in this case- 

e The essential effect of the tre&tnent 
seems to consist in the abolition of ab- 
normally intense adrenalin discharges en 
effort, etc., throug suppression of an exSst- 
ing state of abnermal irritability of the 


e nervous mechanism of adrenal medul ary 


secretion. The abnormally intense dis- 
charges on physiczl exercise disappeared in 
all of 7 patients w 10 were subjected to this 
test after successful therapeutic irradiation 
of the adrenal gEnds (Fig. 3). These ob- 
servations tend t» support the conception 
of Celotti and Gcuin and Bienvenue -hat 
moderate roentgemray doses applied tc the 
adrenal region exert their functional effects 
mainly bv influemzing the supplying nerv- 
ous sympatafÉtc structures and thrcugh 
"restoration of fanctional equilibrium ” 
While the rationale of the treatmert in 
question makes its beneficial effects easily 
intelligible, it appears more difficult tc ex- 


e plain the failure $c respond of a substdntal 


percentage of cases. Insufficient dosage 
alone can hardly be made responsible in a 
fraction of these: 12 of the 24 unimproved 
patients of the European series and 2 of our 
II unimproved American patients had 
received the full dose of taree series, or 
even more, without effect. 

Attempts to detect any clinical chzrac- 


e teristics of the non-responding patients 


regarding ate, ses, electrocardiogram, past 
myocardial infarctions and other compli- 
cating factors, such as hypertrophic spinal 
arthritis, were tc no avail (Table i1). Only 
a somewhat longer average duration and 
greater severity o- the disease before appli- 
cation of treatment in the non- responzling 


. patiefits seemed to be of a certain, thouglf 


limited, significanze. 
The fact that adrenalin is formed rot 


eonly in the adrerxl glands but also by sym- 


pathetic serve fibers in the peripheral vas- 
cular system anc in the heart muscle itself 
'ncreases the myocardial 


of fhese nerves 


'( pe and Lissak) and that stimulztion 
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oxygen consumption in the same ma^ aer as 
adrenzlin dogs (Gollwitzer-Meier, K-emer 
and Krüger) suggests the possibility that a 
prevalence of this lôcal “adrenergic” + echa- 
nism within the heart muscle makes roentgen 
irradietion of the adrenal glands aime in- 
sufficient in certain cases. o - 
The observations cf Desjardins and 
others in re&ard to a speciác depressent ef- 
fect o` roentgen rays upon the irrite bility 
of nerve cells may furnish the explanztior 
for the beneficial action of paravertebra 
end precordial irrhdiatior in angiaz pec- 
toris as described by Beck and Ficsch, 
Morlet, Torbett, Lian, Nemours-Asguste 
and Farrieu, Gilbert, Arrillaga, Susman, 
Samuel and Bowie, Helmes, and "Vasc 


and S^henck. 


In eur own material paravertebral cervi- 
cal and thoracic irradiations were added to 
the acrenal treatments in 4 cases wizh hy- 
pertrcphic spinal arthritis. In 2 £f these 
cases this combined form of trcatmen- 
seemed to improve the results (Cases c and 
14). The same had been true in 6 of 13 pa- 
tients treated in Vienna in a similir man- 
her. 

The fundamental importance o` hor- 
mona cardiometabolic factors in th- oatho- 
genes s of angina pectoris is evadeaced b» 
a vanety of facts: males are ver’ much 
nore afflicted with this disease than fe- 
males It becomes apparent, as a rale, at 
the aze of sexual involution. In castrated 
animels the adrenalin concentration cf the 
neart muscle is increased (Raab*), and the 
atter displays metabolic alteratiors which 
are icentical with those elicited b» adren- 
alin (Schumann). These changes ise nor- 
malized through the administration cf sex 
hormones (Schumann). Favorable thera- 
peutie results with sex hormones ir ngina 
pectoris were reported by Henssg= Pick, 
Arnd-, Scherf (including 
the e ectrocardiogram), more recent y als» 
in thiscountry by Walker, Bonnell, Pritch- 
ett ard Rardin, Lesser, Hamm, McGavack. 
Also thyroidectomy has proved to be cf 
thera»eutic value in angina pectoris (Lev 
and Hamburger, Blumgart,eLev me and 

8 


normalizaien cf 


e 


"d '* y 
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Berlin, Claiborne and Hurxthal, Clark, 
Means and Sprague, eż a/.). Since adrenalin 
was found to accumulate in the heart 
muscle in maximum ¢oncentrations and 
with maximum speed under the influence 
of the thyroid hormone (Raab*) it seems 
that the therapeutic effect of thyroidec- 
tomy consists essentially in a protection of 
the heart against the influx of high adren- 
alin concentrations. 

Against the assumed value of roentgen 
treatment of the adrenal glands for angina 
pectoris the objection h&s been raised (von 
Zimmermann-Meinzingen) that the im- 


„provements observed might be of a merely 


psychic nature. Although such factors may 
play a róle in some of the improved pa- 
tients, it seems difficult to attribute to 
them a general importance for the follow- 
ing reasons: 

(1) It is unlikely that purely imaginary 
improvements of previously stubbornly in- 
tractable anginal attacks should persist 
uninterripted for many months and even 
over periods of years. Only 4 out of 23 im- 
proved European patients who were ex- 
posed to extreme excitement and fear suf- 
fered permanent relapses. 

(2) In many cases the improvement was 
not felt earlier than several weeks after the 
treatment or after a second or third series. 
One would expect a purely psychic reaction 
to take place immediately when the patient 
is still under the fresh impression of the 
procedure. 

(3) The chemically demonstrable disap- 
pearance of the causative abnormal adren- 
alin discaarges during exercise (Fig. 3) and 
the normalization of exercise electrocardio- 
grams (Raab and Schónbrunner) after the 
treatments are objective criteria of im- 
provement. 

More important seems the possibility of 
spontaneous improvements and recoveries 
which are not uncommon in angina cases 
as poinced out by Levine and eWhite. 
However, it appears extremely improbable 
that such spontaneous turns toward the 
better should thave occurred and persisted 
in 107 out of 142 patients and that they 
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should have coincded with the time of ¢ . 
trtatments as closely as can be seen Mrom 
the graphic “complaint curves" (Raab^. S 
Nevertheless it would be highly desir- ? 
able tò have extensive series of both real 
and sham treatmerts carried out in medi- ' 
cal centers with a large out-patient material 
an* to have the results followed and ana- 
lyzed in a critical and unbiased manner, 
not only for practical reasons but also fore 
the purpose of throwing more light upon 
the problem of the biochemical origin of t 
the angina pectoris syndrome. 
It should be re- emphasized i in this con- 
nec x g 
patients who have -eceived less than three 
series of irradiations within about one year 
must not be classiied as definite failures 
since one or even two series prove not in- 
frequently an insufficient dose. 
The occurrence ef a corohary occlusion 
Is to be regarded as a definite contraindica- . 
tion to the treatment for a period of two 
to three months. An existing state of car- 
diac decompensaticn should be controlled 
with cigitalis, and so forth, before treat- » 
ment 1s begun. Patients with arterial hypo- 
tension or with tuberculosis should net be 
given roentgen treatment. 


SUMMARY 


Rationale. Angina pectoris on effort, emo- 
tion, and so forth, is believed to be due 
essentially to the well known acutely an- 
oxiating effect of adrenalin discharges frome 
the adrenal glands upon the heart muscle, 
the sclerotic coronary arteries of which are 
unable to dilate adequately and thus fo 
overcome the resulting myocardial anoxia. , 
Clinical and experimental evidence is pre- 
sented for this theory. 

The state of abnormal irritability of she 
"adrenal secretory mechanism which was, 
found to be a characteristic of angina pa- 
tients could be abolshed through roentgen 
irradiation of the adrenal region without 
ensuing damage to the basic normal func- e 
tion of the glands. This was demonstrated  . 
objectively by quantitative chemical or- 
mone determinations in the blood bffore 


y 
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and after treatmen- and by the normaliga- 
tion of pathological electrocardiograms. 


Therapeutic Results. Of 42 typical angina” 


patients treated in Burlington, Vegmont, 
With irradiation of the adrenal region, 74 
per cent were either completely freed of 
‘their anginal complaints or at least Jm- 
provetl for periods ranging between five end 
forty-five months with an average of two 


b 
years up to the present. 


Nine of the 11 unimproved patients had 
not received three series of roentgen treat- 
ments and thus cannot be considered as 
definite failures. 

No untoward side effects were noted ex- 
cept short episodes of nausea in a few cases. 

Death occurred in 7 out of the 42 pa- 
tients treated during the past four and ons- 
half years. 
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was hat, with our present methods o^ 
analyas, we would consider* to be within 


norm d limits. The question arose whethe-* 


or nc - the heart would exhibit a similar be- 
havic. 

d< answer tis question, Leach and 
Sugiaza? in å first series of experiments ac- 
curacdy established the phy sical magni- 
tude «ef the dose, expressed in roentgens, 
that can be administered to the heart of 
rats te produce a recordable immediate ef- 
fect. They used roentgen rays obtained 
with 200 kv. , 0.5 mm. Cu, and prradiated 
the h=art through a precordial window 1 bv 
1.6 cm. m size, the entire animal being 
coversd by lead. Since the fractionated 
p^ot^scted method of irradiation would be 
most difheult to carry out, large single 
doses cf 1,500, 3,000, 5,000, 7,500, I0,00C, 
aid 2,000 r were given. The results 
these experimerts supported the conclu- 
sions Sf previous investigators that the 
heart is extreme. y radioresistant. The criti 
cal cose for the myocardium was found to 
be 1-200 r or more, when capillary hemor- 
rhage, round cell infiltration, myocardial dg- 
generation and necrosis followed. The peri- 
cardium and endocardium withstood doses 
up tc anc including 20,000 r. 

Ir their second series of anima! experi- 
ments, Leach and Sugiura* extended the 
perio-: of observation to from two to four- 
teen months after irradiation to determine 
if ane late changes, particularly fibrosis, 
coul- be detected. Domagk? in his experi- 
ments found that fatty degeneration and 
necrosis was fol.cwed, after a time, by the 
interstitial proliferation of fibroblasts and 
tierzere it was important to clarify th s 
poir-. The irradiation was carried out with 
a technique idemtical with that of the first 
s2ricz anc the doses were of the same mag- 
ritude. The resukts revealed that there wzs 
ro c «monstrable effect on the heart of rats 


csing single doses up to and including 
* 


Tur aay, st, taro 
! Iezeh, J. E., and Sugiura, K. Late effect of high voltaze 
roen:ge | rays onthe heart of adult rats. Aw. J. ROENTGENOL. & 


EaD. Bverary, 1942, #8, 31-87 
D 


75500 r. As already stated, 10,000 T gepre- 
cents the critical dose for the ryocardiym. 
If one could get a sufficient number of 
animals to survive such doses, it is likely 
-Fat the immediate effect would give plate 
tc fibrosis of the myocardium. thus sup- 
porting the observations of Domagk. 

In extending these experiments,’ Leach 
amd Sugiura further found that no late 
changes in the heart of rats could be dem? 
onstrated when the roentgen rays were ad- 
ministered over the lungs or taigh muscle 
and that pulmonary infection, when pres- 
ent, likewise remained without effect on 
the heart. To explain the ext-emely high 
redioresistance of the heart, as compared 
tc other structures of zhe body, Leach and 
Sagiura accept the fuid ie theory of 
Failla.5 They believe that it is compatible 
with this theory to assume that the myo- 
cardium can cope with the'increased ionic 
concentration produced by the roentgen 
reys up to 7,500 r but above that the intra- 
cellular concentration becomes toohigh tobe 
consistent with normal metabolism of celllife. 

In coordinating the above experimental * 
data with clinical facts, Leach and his asso- 
ciates made some interesting new obgerva- 
trons. A systematic study of several groups 

) patients since 1938 revealed in numerous 
ir stances definite disturbances of the heart 
and circulation following roentgen therapy 
fer the treatment of cancer of different re- 
g ons of the body. At first glance, this ap- 
peared to contradict the experimental re- 
sults and therefore investigations in other 
directions were in order. Leach, Farrow, 
Isoote and Wawro® made an exhausteve 
study of the fibrosis cf the lung occurring 
following roentgen irradiation “or cancer of 
the breast. Soon afterward, Leach? pub- 
lished his novel interpretation of the pul- 
monary physiology in chronic irradiation* 


' Failla, G. Theory of biologice! action of ionizing radiations. 
Cencer Probl. s Symposium, 1937, Dp. 202-214. . 
! Leach, J. E., Farrow, J. H., Foote, F. W. 2 and Wawro, 
N W. Fibrose wi the ling following. rcentgen* irradiation for 
cancer of the breast. Am. J. RcexTGENOL. & Rap. THE RAPY, 


chronic irradiation pleuropulmonitis. Aw. |. RoeNTGHkor. & 


1942, 475 740- 747. 
7 Leach, J. E. Abnormal pulmenary physiology as a E of 
Rap. THERAPY, 1943, 50, 772-778. 
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"EFFECT OF ROENTGEN, THERAPY ON THE HEART 


N 1932, Desja:dins! made an exhaustive 

review of the medical literature dealing 
with the action of roentgen and radium 
rays on various organs of the body. He 
found all the evidence available at that 
time pointing to the fact that the specific 
radiosensitivity of the heart is definitely 
less in comparison with that of most of the 
other organs and that ordinary therapeutic 
doses of radiation exert no injurious effect 
on it. In particular, the animal experiments 
indicated that, to produce direct degenera- 
tive changes of the heart muscle, extremelv 
high doses, surpassing many times those of 
clinical practicability, were necessarv. 
Changes were at times obtained from 


, smaller doses buz they were thought te be 


secondary to inflammatory reaction in- 
duced in the lunzs which are considerably 
moré susceptible to irradiation damage 
than the heart or to represent the effect of 
the circulation through the organ of toxic 
products from more generalized irradiation 
and accompanying disturbances of nutri- 
tion. In young animals (embryos) a retard- 
ing growth effect of the rapidly developing 
“heart was neted. Howev er, this, too, was 
explained on the basis of penera inhibition 
of growth of the organism as a whole rather 
tlfan a specific action of the irradiation on 
the heart itself. 

The ammat experiments as well as chini- 
cal observations further indicated that ir- 
radiateon, either by the use of roentgen ravse 


* or radium, does not have a direct effect on 


the blood pressure, although a fall may 


Jesult indirectly from a general systemic re- 


action or „certain depressive effects on the 
vasomotor centers. 


e 

jardins, A. U. Action of roentgen rays and radium on tae 
heart Gnd lungs. AM. ] RoenTGENOL.& Rap. THERAPY, 1932, 27, 
149; 393; 477- 


* 

Since Desjardins’ publication, the-e have 
been few additional contributions to the 
literature. It appears that the conclusions 
reached represented, the final answer to the 
problem *and that nothing worth while 
could be gained from continuation of the 
investigations. 

During the last few vears, however, the 
ever Increasing popularity of the fraction- 
ated protracted method of irradiation with 
very large cumulative doses and th» grad- 
ual extension of high voltage roentgen ther- 
apy to the supervoltage and megavoltage 
fields have created new clinical sit'iations 
which make the opening of the subject very 
desirable both from the experimental and 
the clinical standpoint. It is fortunate, 
therefore, that Leach and his coworkers 
have undertaken the first step in this direc- 
tion and that in several subsequent pub- 
lications, the series of which is not vet 
complete, they have brought to light valu- 
able new information which cannot fail to 
enrich the clinical knowledge of the radio- 
therapist. 

The initial publications of the series deal 
with animal experiments. This study was 
made with the purpose of determin ng the 
immediate and late effect of roentgen rays 
on the heart of laboratory animals. As indi- 
cated in the series of Desjardins. there 
have beer several authors who lave im- 
vestigated the immediate *ffect, but there 
is apparently only one published record, 
that of Domagk? on the late effect. On the 
other hand, clinical experience shows that 
in other structures or organs, such as skin, 
subcut&neous tissue, muscle, bone, and so 
forth, late damage often results when the 
immediate effect following the irradiation 


? Domagk, G. Gewebsveránderungen naclf Róntgenbestrah- 
lungen. Erge?n. d. inn. Md. u. Kinderh.,$1928, 33, 1-62. 
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pleurgpulmonitis, according to which tie A caceful analysis of all cases af the œ € 
abpormal function of the thoracic wall, three g-oups'revealed that there was ro 
mediastinum and diaphragm is almost as evidenc2 that roeatgen therapy fer se 
important in causing the pulmonary dys- caused injury to the heart or that E was 
-@ . ~ . - LI 
fünction as the pleuropulmonary fibrosis respons ble for the complicatons that 
itself. Furthermore, there is evidence zc- arose. 11 Group 11, three patients we= go- 

e 


cumulating that the cause of the pericer- 
ditis anid adhesions between the pericardium 


and pleura in such instances is not a pri- 


mary roentgen effect, but extension of an Hn- 
flammatory reactien to those membrares 
from the contiguous lung. These observa- 
tions are important as we shall see from the 
point of view of correct electrocard o- 
graphic interpretations. 

In two very recent papers,*? Leach fi- 
nally presented the results of his painstaking 
clinical observations on the effect of the 
roentgen rays on tne heart of humans. Fov 
this study 85 patients were chosen and in 
order to obtain comparable data they were 
placed in three groups. Group 1 incluced 
those with cancer of the head, neck, female 
genital tract and rectum, in which no racia- 
tion therapy was delivered to the tharax. 
Group 1 included those with malignant 
lymphoma or teratoma in which the ir- 
radidtion was rather general, always ex- 
tending to the thcrax. Group ur included 
those with cancer of the breast, lung, esool- 
agus and cardiac end of the stomach. in 
which roentgen therapy was confined to the 
thorax alone. Apart from the routine exem- 
inations made in conjunction with the can- 


. . E o. ve . . 
cer,ethe study consisted of (1) history with 


particular reference to the cardiovascular 
system, (2) a physical examination, (3) 
réentgenoscopic and teleroentgen exam na- 
tion of the chest and heart and (4) electro- 
cardiographic examination. All exam na- 
tione were made prior to roentgen therapy 
and asvariousantervals thereafter, depend-e 
ing on the individual findings. The follow- 
up period rangec from a few months, ir 
those who died or became lost to other m- 


stitutions, to over three vears. 
? 


8 Leach, J. E. Some of the effects of roentgen irradiation on the 


0, 616—528. 
ach, J. E. Effect of roentgen therapy on the heart. .2-c*. 


1943, 
Vj 


px éystem. Am. J. RoeNTGENOL. & Rap. THERAPY, 
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se-ved who developed chronic peric: ditis 
or plevropegicardial adhesions fcllewing 
heavy roentgen therapy cver che <hest. 
However, since according tc the animal ex- 
Seriments, the pericardium can resis? even 
a-ger loses of rqentgen rays tha- tie ° 
nvocardfum, it is probable that tae cF anges 

were secondary to the chronicmfecmonof ce 
-he thoracic wall, ribs and left kang which- ° 

was present in all three ‘nstances. As tne 

nfectian progressed, the pericardium be- . 
zame ir.vaded because of ts con-igarv. 

Indeoendent from the series menconed 
above, Leach also observed four ceses of 
carotid sinus syndrome occurr ng turing 
the course of roentgen therapy. —heSe cases 
had metastatic carcinoma of the upper 
cervical lymph nodes intimately assc ciated 
with the carotid bifurcation plus cotsider- 
a le secondary infection. The efscdes con- 
sisted of sudden syncope, slow pulse, lcw- 
e-ed b ood pressure and in two cases brief 
epileptiform seizures whick were premptly 
relieved by atropine or ephedr ne sulfate. . 
Following completion of the irradiation and 
clearing up of the infection, the emsodes 
completely and permanently ceaszi. In 
severa. cases of the series, a depresion of 
the blood pressure was noted but tals was 
thought to be more likely due to insidficient 
rourisament, anemia, fever, necolastic 
toxem a and only to a lesser extent te a gen- 
eral irradiation effect. Contrary te other 
observers, the author foand cardiac ar- . 
rhythmia developing only infrequently as 
a result of roentgen therapy. Whenever ıt 
occurred, it could easily be tracec *o some >» 
other cause. 

The most outstanding findings—the cnes 
which *n fact could create a geat deal o7 
confusion—were in connection wth the 
electrocardiographic examinations. In gen- 
eral, two types of variations from the nor 


ma. vera nated The firer snccnrres in pa- 
LU 
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tients of all the groups, quite irrespective of 
whether or not heart diseas® was present, 
prior to the roentgen etreatment. It con-" 
sisted in a minor variation of all the waves, 
reflecting a change in the physiologic state 
ofethe myocardium. The cause may be at- 
tributed to anemia, infection, cachexia, 
toxemia and perhaps a depressing effect of 
the roentgen irradiation itself. The second 
alteration occurred only in patients who 
had radiation therapy over the thorax. It 
was limited to the ventgicular complex and 
while there were frequent unpredictable 
changes in the voltages of the QRS waves, 
the vanation in the configuration of the T 
wave seemed to follow a definite pattern. 
When there was an appreciable degree of 
irradiation pleuropneumonitis with at- 
tendant mediastinal shift and elevation of 
the diaphragm in the left hemithorax, the 
T wave in lead I became progressively 
lowered and even negative, while its re- 
ciprocal, T; , became higher. Conversely, 
when the above changes occurred in the 
right hemithorax, T; became higher and T; 
lower, although the variations were never 
as marked as on the left side. Finally, when 
the mediastinum received the bulk of the 
irradiation, the alteration was the least 
marked, consisting of only minor variations 
of the voltages of the different waves. The 
configuration of an electrocardiogram de- 
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pends, among other things, on thé direc- 
tion of the pathways conducting the actjon 
current from the epicardial surface of the 
Leach therefore 
assumes that the above T wave changes 
may well be explained on the basis of the 
alsered relation of the hea-t to the thoracic 
wall, the elevated diaphragm and the pos- 
terior muscle mass througa which the bulk. 
of the action current is carried away from 
the heart. For the same reason, the altera- 
tion of the T wave appeared greatest when 
the irradiation was made on the left side, 
less marked when the irradiation was made 
on the right side and practically. undis- 
turbed when the irradiation was made over 
the mediastinum. That these electrocardio- 
graphic changes cannot be caused by injury 
to the heart itself Leach seems quite certain. 

Obviously, it will remamefor the future 
to furnish additional data on this verv im- 
portant subject. For the present, we can 
safely make the premise that no damage is 
being done to the heart itself by the various 
methods of irradiation as currently used in 
clinical roentgen therapy. The observations 
should be extendec, however. to cover the 
entire life span of the treated individual 
and they should also include the higher 
ranges of supervoltage and megavoltage 
roentgen therapy. 

T. Levcuria 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 


AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer. 


° MEETINGS OF ROENTGEN SOCIETIES* 


UNITED STATES OF AMERICA 


. 

AMERICAN ROENTGEN Ray SOCIETY e. 
Secretary, Dr. H. Dabney Kerr, University Hospita , 
lowa City, Ilowa. Arnual meeting: Joint Meeting cf 
American Roentgen Kay Society amd Radiological Sc- 
ciety of North America, Palmer House, Chicaga, Hl, 
Sept. 24-29, 1944. 

AMERICAN COLLEGE OF RADIOLOGY 
- Miei Mac F. Cahal, £40 N. Michigan Ave., Ch cazo, 


SEcTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Tolede, 
Ohio. Anmfal meeting: Chicago, Ill., June 12-16, 1544. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. J. S. Wilson, Mack Wilson Hospital, Mom- 
ticello, Ark. Meets every three months and also ar tre 
and place of State Medical Association. 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Srra- 
cuse, N. Y. Annual meeting: Joint Meeting of Americen 
Roentgen Rav Sqgiety and Radiological Society of Ner-h 
America, Baleus donec. Chicago, If., Sept. 24-29, 1944. 

RADIOLOGICAL SECTION. BALTIMORE MEDICAL SociEr* 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets thi-d 
Tuesday each month. September to May. 

SECTION ON RADIOLOGY. CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. Earl R. Miller, University of Califorria 
Hospital, San Francisco, Calif. 

RaproLocicAL Secriox, Connecticut MeEpicaL S@ciery 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets bi-monthly on second Thursday, at rlace 
selected by Secretary. Annual meeting in May. 

Secrfon on RapioLocv, ILLINOIS STATE MEDICAL Soc ETY 
Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, Ill. 

RapioLocicarL SEecrIoE, Los ANGELES County MeEmcaL 
ASSOCIATION 
Secretary, Dr. Roy W. Johnson, 1407 S. Hope St., Los 
Angeles, Calif. Meets on second Wednesday ef exch 
month at the County Society Building. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

ROOKLYN ROENTGEN Ray Society 
Secretary, Dr. Leo Harrington, 880 Ocean Ave., Broo«lyn, 
N.Y. Meets monthly on fourth Tuesday, October to April. 

BurraLo RADIOLOGICAL SOCIETY 

Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
St., Bufalo, N. Y. Meets second Monday of each moath 
except during summer months. 

CHICAGO RoENTGEN SOCIETY 
Secretary, Dr. Warren W. Furey, 6844 S. Oglesby Ave. 

*Chicago, IL. Meets second Thursday of each montt 
October to April inclusive at the Palmer House. 

Cincin@ati Rapio&ocicat SOCIETY à 
Secretary, Dr. Samuel Brown, 707 Race St., Cincimrati, 
Ohio. Meets third Tuesday of each month, Octobe- to 
May, inclusive. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. D. D. Brannan, 11311 Shaker Blvd. 
Cleveland 4, Ohio. Meets at 6:30 p.m. at Allerten Hotel 
on fourth Monday each month, October to April, inclusive. 

DaLLAs-Fognr Worth RoENTGEN Srupy CLUB 
Sgcretary, Dr. X. R. Hyde, Medical Arts Bldg.. “ort 
Y Texas. Meetings held in Dallas on odd rroatFs 
aid in Fort Worth on even months, on third Mcndar, 
at 7:30 P.M. 








Denver RADIOLOGICAL CLUB 
Secretary, Dr. Edward J. Meister, 966 Me-rorofftar. 
Bldg. Denver, Colo. Meets third Friday ef eac* math a- 
Denver Athletig Club. 
DrerRor^ RoentTGEN Ray AND RADIUM SOCIETY 
Secretary, Dr. E. R. Witwer, Harper Hospreal. Mees 
montaly on first Thursday from October t- May, at 
Wayre County Medical Sociery Building. 
FLon:p. RADIOLOGICAL SOCIETY 
Actinz Secretary, Dr. Walter A. Weed, 202 Exchange 
Bldg. Orlando, Fla. Meetings n May and Newer ber. 
Georcr RADIOLOGICAL SOCIETY 
Secreary, Dr. James J. Clark, 478 Peachtrse St, At- 
lanta Ga. Meets in Novembe and at annwal meeting 
of Medical Association of Georgia in the sprag. T 
Raproro2GicAL Society or Karsas Ciry 
Secreary, Dr. Arthur B. Sm ta, 800 Argyle Eldg , Kan- 
sas City, Mo. Meets third Thersday of each month at a 
place designated by the president. 
ILL1noB RADIOLOGICAL SOCIETY 
Secreary, Dr. Wm. DeHollarder, St. John . Hospital 
Springfield, Ill. Meets three trmes a year. 
INpiAN* ROENTGEN SOCIETY 
Secr@ary, Dr. H. C. Ochsner, Methodist Haspizal, In 
dian-polis. Meeting held tac second Sun&* m Mer 
annually. 
Kentucky RADIOLOGICAL SOCIETY 
Secretary, Dr. W. C. Martin, 321 W. Broadway Lous 
ville Meets annually in Louisv lle on first Saturdarin Apr. 
Lonc )sLAND RADIOLOGICAL SOCIETY 
e Secretary, Dr. Marcus Wiene:, 1430-48th Sc, Beooklyr, 
N. ~. Meets Kings County Med. Soc. Bl&g. monthly 
on feurth Thursday, October to May, 8:39 =M. 
LoursBANA RADIOLOGICAL SOCIETY 
Secr-tary, Dr. J. R. Anderson, 1130 Loussiama Ave, 
Shreveport. Meets annually daring Louisiane State Mec- 
ical society Meeting. 
MICHIGAN ASSOCIATION OF R@ENTGENOLOGIST. 
Secretary, Dr. E. M. Shebesta, 1429 David Watney Bide, 
Det-oit. Three meetings a year, Fall, Wimter, Spriag. 
MILWAUKEE ROENTGEN Ray Society 
Secretary, Dr. C. A. H. Forter, 231 W. Wisconsin Ave, 
Milwaukee, Wis. Meets menthly on secoac Mcnday st 
Unizersity Club. 
MixNzsorA RADIOLOGICAL Searerv 
Secretary, Dr. Annette T. Stenstrom, 1213 Med cal Arts 
Bldz., Minneapolis, Minn. Oae meeting a year at time of 
Mirnesota State Medical ^s. ociation. 
NEBRASKA RADIOLOGICAL SOCETY 
Secretary, Dr. D. A. Dowell, Medical Arts Bdg. Omaha, 
Nebr. Meets third Wednesday of each month, at 6 FP. a. 
at ather Omaha or Lincoln. 
New ENcLAND ROENTGEN Rav Sogiery 
Secetary, Dr. Hugh F. Hare. Lahey Clinic, * oston, Mass. 
Mets monthly on third Frieav, Boston Meca Librany. 
RADLoLOGICAL SOCIETY OF New JERSEY 
Secretary, Dr. H. J. Perlberg, a2? Bergen Ave, Jersey G-y. 
Meets annually at time anc place of State Medical £o- 
cie-y. Mid-year meetings a: place chosen »y presid2st. 
New Yogk RoENTGEN SOCIETY 
Seeeiary, Dr. Ramsay Spillman, 115 East 61st St., 
New York City. Meets merthly on thirc Mon iay, New 
Yark Academy of Medicine, at 8:00 P.M. 
Non^H CAROLINA ROENTGEN Ray SOCIETY 
Se-retary, Dr. Major Flemirg, ocky Movat, N. C. An- 
nual meeting at time and place of State Mice] Society. 
M d-year scientific meeting at place design ated. 


* Secretaries of Societies not here listed are recuested to send tae necessary information to the Editor. 
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NortH Daxora RADIOLOGICAL SOCIETY 

Secretary, Dr. L. A. Nash, St. John’s Hospital, Fargo. 
Meetings held by announcement. 
CENTRAL New York RoentcEN Ray Society 


Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syracuse.® 


Three meetings & year. Janufry, May, November. 

On10 RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. McCarthy, 707 Race St., Cincinnati. 
Meets at time and place of annual meeting of Ohio State 
Medical Association. 

Paciric RogxNTGÉN Society 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport. 
Annual meeting at Penn Alto Hotel, Altoona, Pa., May 13- 
14, 1944. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. R. P. Barden, University Hospital, Meet- 
ings first Thursday of each month from October to 
May inclusive at 8:15 p.m., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

PITTSBURGH ROENTGEN SOCIETY 
Secretary, Dr. R. G. Alley, 4800 Friendship Ave. Meets 
second Wednesday each month, 4:30 P.M., October 
to June, Pittsburgh Academy of Medicine. 

RocuEsrER RoenTtGEN Ray Society, Rocuester, N. Y. 
Secretary, Dr. Sidney Larson, Strong Memorial Hospital. 
Meets monthly on third Monday from October to May, 
inclusive, 8 p.m. at Strong Memorial Hospital. 

Rocky Mountain RapioLocicAL Sociery 
Secretagy, Dr. A. M. Popma, 220 N. First St., Boise, 
Idaho. 

Sr. Louis Socirerv or RADIOLOGISTS 
Secretary, Dr. P. C. Schnoebelen, 462 N. Taylor Ave. 
Meets fourth Wednesday of each month, except June, 
July, August, and September, at a place designated by 
the president. 

San Dieco RoENTGEN SociEry * 
Secretary, Dr. Henry L. Jaffe, Naval Hospital, Balboa 
Park, San Diego, Calif. Meets monthly on first Wednes- 
day at dinner. 

SAN Francisco RADIOLOGICAL SOCIETY 
Secretary, Dr. Martha Mottram, 450 Sutter St., San 
Francisco. Meets monthly on third Thursday at 7:45 
P.M., first six months of year at Toland Hall, University 
cf California Hospital, second six months at Lane Hall 
Stanford University Hospital. 

SHREVEPORT RaprioLocicaL CLUB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

SoutH CanoLiNA X-Ray Society 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Frére, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

Texas Raprorocicar Society 
Secretary, Dr. Herman Klapproth, Sherman, Texas. 

UNIVERSITY OF MicuigaN DEPARTMENT OF ROENTGEN- 
OLOGY STAFF MEETING 
Meets each Monday evening from September to June, 
at 7 P.M. at University Hospital. 

University or Wisconsin RADIOLOGICAL CONFRRENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
scn, Wis. Meets every Thursday from 4:00-5:00 P.M., 
Room 301, Service Memorial Institute. 

VIRGINIA RADIOLOGICAIg SOCIETY 
Secretary, Dr. E. L. Flanagan, 116 E. 
Richmond, V# Meets annually in October 

WASHINGTON SraTE RADIOLOGICAL, SOCIETY 
Secretary, Dr. Thomas Carlile, firs Terry St., Seattle. 
Meets fourth Monday each month, October through May, 
College Club, Seattle. 


, 
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X-ray &rupv Crus or Saw FRANCISZO 
Secretary, Dr. J. M. Robinson, Uriversity of California 

* Hospi-al. Meets monthly in evening on third? Thurs- 
day. . 

CuBA 

SociEDA» DE RADIOLOGÍA v FisiorEFAPIA DE CUBA 
Presfzrt, Dr. J. Manue Viamonte, Hospital Mercedes, 
Habar a, Cuba. Meets monthly in Habana. 


BRITSH EMPIRE : 


Bairisw [INSTITUTE oF RADIOLOGY INCORPORATED WITH 
THE RÖNTGEN SOCIETY ° 
Medical Members’ meeting held monthly on third Friday 
at 2:32 P.M. and Ordirary Meeting at same time on 
followmg Saturday, October to May, 32 Welbeck Si? 
London, W.1. 

SECTION OF RADIOLOGY OF THE RoyaL Society or Mrpi- 
CINE (CONFINED TO MEri1cAL MEMBERS) 

Meets on the third Friday of each month at 4:45 p.m. 
at the Royal Society of Medicine 1, Wimpole St., Lon- 
don, W. 1. 

FACULTY OF RADIOLOGISTS e 
Secreta-y, Dr. M. H. Jupe, 32 Welbeck St., London, W. 1 
Englarz. 

SECTION or RaAbioLoGv AN» MEDICAL Evecrriciry, Aus- 
TRALASIAN MEDICAL CONGRESS 
Secretazy, Dr. H. M. Cutler, 139 
New Scuth Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
Bnrrisgm MEDICAL Association 
Secretary, Dr. Keith Hallam, St George's Hospital, 
K.E.W , Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to November inclusive. 

CaNADIAF ÁssociATION OF RADIOLOGISTS 
Secretary, Dr. A. D. Irvine, 540 Tegler Bldg., Edmonton, 
Alberta. 

SECTION CF RapioLocy, CANADIAN MEDICAL ASSOCIATION 
Se@etary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

RapioLoæcaL Secrion, New ZEALAND Bnrrisu MEDICAL 
ASSOCIFTION 


Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. . 


Mzcquarie St., Sydney, 


SOUTH AMERICA 


SOCIEDAD ARGENTINA DE RADIOLOGIA 
Secretar’, Dr. Guido Gotta, Buenas Aires, Argentina. 
Meetings are held monthly. 


CONTINENTAL Eurore 


SOCIEDAD ESPANOLA DE RADIOLOGIA Y EE A 
Secretar”, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. . 

SociÉTÉ SJISSE DE RADIOLOGIE (SCHWESZERISCHE RONT- 
GEN-GES ELLSCHAFT) 

Secretar> for French language, Dr. A. Grosjean La Chaux 
de Fonds. 

Secretary for German language, Dr. Scheurer, Molzgaese 
Biel. Mets annually in diferent cities. 

SOCIETATEA ROMANA DE RADIOLOGIE st ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Bznul Márácine, 30, 
S. I., Becuresti, Roumania. Meets second Monday ,in 
every mcnth with the exception of July and Auguft. 

Aut-Russtan RoENTGEN Ray Assocgstion, LEYINGRAD: 
USSR 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg anc S. G. Simonson. 
Meets annually. 

LENINGRAD RoENTGEN Ray Society e 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets mc nthly, first Monday at 8 o'clock, State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow Roentcen Ray Soaety ‘ 
Secretaries, Drs. L. L. Holst, A. W. Ssamfgin r^ pv 
Konobejevsky. Meets monthly, first Monday, 8 Pp 

ScANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies hive formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second yeer in the differeMt 
countries belonging to the Association 


ir the State Institute of Roent&enology and , 


A 


A JOINT MEETING * 
g xs 
i THE AMERICAN ROENTGEN RAY SOCIETY > 
` "m" e 


‘THE RADIGLOGICAL SOCIETY OF NORTH AMERICA 


t a . i ` 
_Abpinouncing T 
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THE PALMER HOUSE. CHICAGO. ILLINOIS 
- » SEPTEMBER 24 TO 29. 1944 
1 A " 
& 
e 
è The officers and members of the Program Committees of the Ameri- e 
" can Roertgen Ray Society and the Radiological Society cf North 
America, at a meeting held in Chicago, February 12, 1944, decided | 
. that the interests of all radiofogists on the ‘North American ccnzinent | 


could best be served by conducang $ joint meeting 1n 1944. 


| It appears obvious that, by havirg such a meeting, radio:cgists Ir 
military and civilian practice could obtain much valuable information 
| regardirg the recent technical and scientific advances in radiology. 
The dissemination of such knowledge is recognized as a va_uable 
* contribution to the successful prosecution of our military activities. 
Because of its central location, Chicago was selected as the mos 
désirable city for such a meeting. Prompt action was necessary in order | 
| to obtain adequate hotel facilities, and we have been assured tha- suffi- | 
° cient rooms will be made available at the Palmer House ter those 
| who wish to attend. 
. It is mot too early to make your plans for the meeting, and you are 
š invited -) submit contributions tor the scientific program and exhibits 
as soon as possible. " 


LyeLL C. Kinney, President-Elect Eripwiv R. WiTWER, Prescen? 


American Roentgen Ray Society Hadiolegigal Society of North America | 
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A RADIOPAQUE LIQUID LATEX INJECTION MEDIUM 
FOR BLOOD VESSELS 


By C. E. 


TOBIN " 


Department of Anatomy, The University of Rochester School of Medicine ana Dentistry 
ROCHESTER, NEW YORK 


postmortem study of main or collateral 

blood vessels is desired frequently in 
conditions where disease or surgical inter- 
vention have occluded parts of the vascular 
system. Ín such studies, an injection medi- 
um whica possesses radiopaque properties, 
in addition to filling the desired vessels 
with a pigmented rubber-like medium, 
would be the ideal solution whereby the 
course of the vessels involved could be de- 
termined by roentgenograms and by sub- 
sequent dissection. 

Pigmented liquid latex, an aqueous, col- 
loidal, rubber solution, has been found ¢o 
be an ideal injection medium for dissection 
of blood vessels in laboratory specimens be- 
cause cf its ability to: (1) be colored with 
fast, soluble dyes; (2) penetrate into the 
smallest vessels without staining adjacent 
tissue; (:) be used cold and be diluted to 
the desired consistency bv addition of dis- 
tilled H:O; (4) set into a tough, flexible 
cast of vessels (where not deposited in too 
large masses) by reacting with phenol, 
phenolic compounds, formalin or acids.! A 
syringe with a glass cvlinder and rubber 
piston should be used for injection, as latex 
will cause the plunger of “all glass" or “all 
metal" syringe? to adhere to the cylinder 
walls. 

Pigmerted latex alone has very little 
radiopaci-y even when "soft tissue tech- 
nique" is used. The following experiments 
were tried, therefore, to find a suitable 
radiopaque medium which could be mixed 


! Gamble, L. L. Piquid latex as an injection mass for blood- 
vessels. Science, “ 39, 90, 520. 
E 


with pigmented latex and stil retain the 
qualities of latex listed zbove.. 

Samples of red liquid latex (pH ja) 
were mixed with sodium iodomethane sul- 
fonate (skiodan), crystalline potassium 
iodide, barium sulfate, tetraiodophenol- 
phthalein sodium salt (tetradol emulsion), 
and ethyl iodophenylundécylate (panto- 
paque) and testec by injection into rats.* 
Each of the frst four substances when 
added directly 
latex coagulated it, making these combina- 
tioffs unsuitable for injection. However, a 
small quantity of these substances could 
be added to the latex, but the amount was 
insufficient to produce a continuous roent- 
genographic shadow in the injected ani- 
mals, even though the mixture remained 
fluid tor injection at pH 1c (Fig. 1). Panto- 
paque, on the other hand, was foynd to 
form a stable emulsion with latex, but 5o 
per cent or more of this substance had to. 
be mrxed with the latex for gbod contrast 
(Fig. 2 and 5). Pantopaque, being an oily 
medium, caused an increase in the viscosity 
of the latex- -pantopaque mixture, whfth 
could be overcome partly by raising the 
pH tc 10.78 with the addition of NH,OH. 
The arteries of the material studied ‘were 
injected as soon as possible after? death, 
with pantopaque-latex mixture, the speci- 
mens -oentgenozraphed after injection, and 
later preserved either with our stock oé 
embalming solution. (pH 2.6) pr with a 


* The radiopi aque media were furnished E y the Dep: b ig of 
R: adiology, University of Rochester S: hool of Mediciffe and 
Dentistry. 
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to the stock solution of 


~ 


. * LI 
Vor. 51, No. 3 Radiopaque Liquid Latex Injection Medium e $7 
LI 


formaln-acetic acid mixture (pH 3.3). Sev- demonstrated by the following case, *h«h 

eral davs later when the latex had hard- will be presented more ir detail as a sepa- 
L4 À . . - x 

ened, the specimens were dissected to ®° rate report from the Department of Su-ze-y, 


a " » [1 . PEN e" . $ ; : - 
confirm the extent of the injection. . [he University of Rochester School of 
e The clinical value of this injection me- Medicine and Dentistry. 
dium, in studying -he vascular system, 1s |. G., white male, aged fifty-two. D ssecting 
ying : j c ng 
, ^ 





Fic. 1. Discontinuous shadow made by a saturated solution of potassium iodide-latex in the viscera of a rat. 
Similar shadows were made by a saturated so'ution of barium, skiodan and tetradol emulsion when m xed 
ewith latex. The arte-ies of this and the other experimental animals were filled with the injection neemm 
Fic. 2..A continypus outline of the right carotid artery of a rat was seen after injection with co per cent 
i at j i 
pantopaqħe-latex. 
Kic. 3. A 2c per cent pantopaque-latex mixture w 1s insufficient to produce a distinct shadow. 


Fic. 4. Roentgenogram of case reported showing shadows from the main and smaller arteries as wel! zs the 


e aortic anc right iliac aneurysm, and portion of the jejunum (at tip of clamp) filled with injection medium 


Frc. §. Roantgenogram of case reported showing aneurysm of aorta and right iliac artery, as well as ai] the 
branches of the right iliac and hypogastric artery, filled with the contrast medium. The left iliac artery :s 

'  olgiterateg but branches of the lumbar and sacra] arteries formed anastomotic ghannels w th the let 
hypogastric. The branches of the latter artery, although enlarged, were patent and normal in -herr dis 
tribution to the glu-eal region and left stump. No enlargement of the hemorrhoica vessels is sea 
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aneurysm and thrombosis of left common iliac 
artery in addition to aneurysmal dilatation 
both of aorta, proximal to its bifurcaticn, and 
of proximal part of rigMt iliac artery, were 
ascertained by laparotomy on January 2¢, 1942. 
The aorta was occluded by two tape ligatures 
beteveen the origin of the inferior mesenteric 
artery and the aortic aneurysm, January 29. 
The left extremity was amputated at mic-thigh 
on February 9. The left stump and right ex- 
tremity showed no subsequent signs of necrosis 
and sufficient collateral channels were assumed 
to have been established. To relieve pain from 
the "phantom left limb," lumbar klock and 
division of sciatic trunks were performed on 
June 16. Subsequently the patient showed a 
*steady, cecline with continuous loss of blood 
from the gastrointestinal tract via rectum. 
The thorax was opened within two hours 
after death (August 28, 1942) and approxi- 
mately I quart of pantopaque-latex injected by 
means of a Janet-Frank’s bladder syringe con- 
nected to a cannula in the descending thoracic 
aorta. Ise pigmented injection medium filled 
all the arteries to the gastrointestinal tract and 
some of the medium was observed to enter the 
lumen of the proximal part of the jejunum. The 
right posterior tibial artery was expostd and 
found to contain pigmented injection mediuns 
verifying the completeness of the injection. The 
liver, stomach, small (except duodenum and 
upper part of jejunum) and large intestine were 
removed. Roentgenograms of the entire speci- 
men were taken and the specimen fixed in acetic 
acid embalming solution (pH 2.6) by immersion 
and '"punch-embalming" for later dissection. 
At the time of death the vessels involved in 
supplying the right extremity and the cause of 
loss of blood from the gastrointestinal tract (via 
rectum) were not ascertained. It was tenta- 
tively assumed that collateral circulation 
through dilated hemorrhoidal vessels might 
play a part, if the right iliac vessels were oc- 
cluded. Roentgenograms showed, however, that 
the proximal part «f the jejunum (Fig. .—at 
point of clamp), the aneurysm of both the aorta 
and right iliac artery and all the pelvic branches 
of the latter, as well as arteries of the right ex- 
tremity were filled with the contrast medium. 
The left common iliac artery was completelv 


C. E. Tobin 
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occluded, but the left hypozastric artery and 
it$ branches were patent (Fig. ©). No dilaPation 
of the hemorrhoidal vessels could be observtd. 

Subsequent dissection demonstrated that the 
ligaturts had cut through the aortic walls ang 
were embedded in an aneurysm, which de- 
veloped after ligation, proximal to the origin 
of éhe inferior mesenteric artery. This second 
aneurysm had extended over the point 5f liga- 
tion and produced a new channel through 


which blood could flow distally. A perforation ® 


into the jejunum, near the duodenojejunal 
junction, was found which formed a direct 
communication from the aneurysm, above the 
inferior mesenteric, into the gastrointestinal 
tract. e = 

As indicated in these figures and verified by 
dissection, the vessels to the mght limb had 
patent lumina, as shown by their containing 
red latex, whereas lumbar and sacral arteries 
of the left side formed collateral channels to the 
left hypogastric artery, the Ergnches of which 
were slightly enlarged but normal in their dis- 
tribution. Even the smaller arteries, such as the 
lateral sacral, were filled with the latex mixture 
and their course and anastomosis could be dis- 
sected with ease. 

Although im the present emergency there 
may bea scarcity of latex, biological supply 
houses or other depots may have suffigent 
stores to warrant the use of this injection 
medium for studies as describd. 


SUMMARY 


Ethvliodophenylundecvlate — (panfopa- 
que) emulsified with pigmented liquid 
latex is an ideal injection m2diym for stud- 
ies of the vascular system where the course 
of main or collateral vessels has been oc- 
cluded by disease or surgical mtervention. 
Roentgenograms of the vessels can be ob- 
tained and their course ascertained by dis- 
section. E. 


è | am greatly indebted to Dr. J? J. Mort®n and 
Dr. W. J. M. Scott of the Department of Surgery and 
Drs. S. L. Warren and W. H. Strzin of the Depart- 
ment of Radiology for making the mzterial available 
and for their cooperation in this stad». 
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ROENTGEN DIAGNOSIS 


"Neck and Chest 


Dovucias, B. H., and 31rkeExo, C. C.: Screen- 
ing tor tuberculosis in civilian population 
by fluorography. 

Barer, W.: Technic zor chest x-ray examina- 
tions of large groups. 1. The use of stand- 
Sr SUE TONG. ari de e 

BaiLEgv, W.: Technic ‘or chest x-ray examina- 
tions of large groups. 11. The use of minia- 
Db DL. oes e ioca GE doce 

Kerr, W. J.: Faulty movements of the dia- 
phragm as a cause of non-obstructive em- 
physema and angina pectoris.......... 

Au ison, Se T.+ Fhe vanishing lung. ......... 

Karan, A. A., and Siren, E.: Transitory pul- 
monary infiltrations mistaken for tuber- 
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Reeves, R. J., SMITH, D. T., and BAKER, 
R. D.: Tuberculms pneumonia of lower 
lobe of right laig.: <cscsiseriseersss 

Perrone, J. A., and Levinson, J. P.: Primary 
careinom& of the lung. 2... 066s. randa 
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Ocusner, A., and DzBaxkey, M.: Carcinoma 
of the lung OERTOAN 
Scorr, W. G., and Lionpercer, J. R., JR.: 


Studies of pulmonary vessels by means of 
body-section radiography 


BC. M0 IE, a 46.58 LA. 0 09 C^ oo. ow 


STANFORD, W. R., and Na te, B. C., JR.: Cys- 
tic disease of the lungs................. 
Winn, W. A. and Jounson, G. H.: Primary 


coccidioidom ycosis 
Atrw&p, C. J., and Sarcent, W. H.: Cystic 
fibrosis cf the pencreas with observations 
e on roertgen appearance of associated pul- 
fnanary Ké&ions............LLLu.u..... 
SWINEFORD, O., JR., and HARKRADER, C. J.. 
Jr.: Intrathoraac lipoma.............. 
NeRNBLUM, D.: Attempt at roentgenographic 
visualization of -horacic duct and cistern: 
EDI L o onoseedocansdurda gie qub oh a ae a € 
Wurrcowas, B. B., ard Scovitie, W. B.: Post- 
®perative chylothorax 
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Abdom&i e 
BLackrorn, S. D., Binp, R. M., JR., and Cass- 
CELLS, S. W.: Non-operative results ir 


ninety patients with abnormal cholecys- 
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Horrman, B. S.: Beaign hepatoma......... 
Bowers, R. F., Loap, J. W., JR., and Mc- 
WAIN, &.: Cyssadetomá of pancreas. 
RABJNOVITCH, J., and Pines, B.: Cysts cf 
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Sussman, M. L., and Corrzwaw, 


Faust, D. B., and Branpstrapt, W. G.: Cas 
of pancreatic lithiasis........ arr ree : 


Pucm, D. G.: Roentgenolog c aspect of osu- 
domyxoma peritonael.. .. .. piad 
SIMEONZ, F. A.: Perinephric ikscess. 
SwEINBERSG, C. L.: Value cf Lud r1 
Felty’s sy ndrome. 
GiBB, W. T., Jr.: Theory conc? rning maroxr 
in its the stonfach er p-ies itself... .. 
BISGARD, D., Matson, G. M., and Hiasce- 
MANN, J.: Adynamic ile is and thermal m- 
fluences on gastric anc intestinal meter 
activity 
Duprez, G. S., MiscaLrL, L., and Morse, S. F.: 
Banizn ee of the cL! pre ERN 
Poppet M. H., and STARR, 5 : Roentgen maa- 
feanii of acute infectious mcnoaucd-- 
osis in the abdomen 
SMEDAL, M. I.: Pyloric ulcers...... varie 
PoprrE., M. H., and Bercow, C.: Performa 
ot peptic ulcer. i.i ases . 
STEIGMANN, F.: Treatmen- of loose cac 
ulcers. TE LEE ET E Dec ace n EP 
Fark, V. S.: Familial polyposis of the colar- 
[lewprrson, S. G., and Binst. W. Wa h.: 
Colon in the healthy ibai infant — 
Bovsroc, J. S. Normal stomach and —' 
intestines in the infant. i... oss 
Dreamer, W. C., and Capp C «uf : Clinizal. èS- 
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Dovgcras. Bruce H., and BIRKELO, CanL C. 
Screeniag for tuberculosis in a civilian popu- 
lation by fluorography. Ann. Int. Med., Nov., 
1941, 75, 853-857. 

e 

A rather common procedure for survey of 
pulmonary tuberculosis includes tuberculin 
skin testirg to identify those who at some time 
may have been infected with the tubercle bacil- 
lus; therezfter, roentgenographically examining 
the chests of all positive skin reactors. 

The authors have inventoried other possi- 
bilities which might provide for more direct 
information and money savings. They have 
considered the full-size standard film but have 
concluded it to be too expensive; they have 
considered sensitized paper—less costly but 
still too expensive; they object to fluoroscopy 
because of its not providing a permanent,record 
and because of Fellows’ statistics which have 
indicated zpproximatelv a 13 per cent error for 
it versus the standard film; they believe that 
the 35 millimeter film sacrifices too much accu- 
racy in favor of economy. They have concluded 
that a 4X« inch fluorograph is reasonably 
accurate, the single image study incurring no 
more than 2.6 per cent error as compared with 
the standard 14X17 inch film studies. They 
recommenc this procedure as practical for 
group surveys and substantiate their con- 
tentions or the basis of 30,000 examinations. 
Some of these have been studied by skin testing 
also. Of 47.6 per cent who reacted positively, 
there were 3 active cases; whereas, among 671 
who reacted negatively, there were 2 active 
cases. À number of those who were inoculated 
with tuberculin failed to return for re-examina- 
tion.— A. A. de Lortmier. 

€ 

BariLEv, WiLgUR. Technic for chest x-ray exam- 
inations of large groups. 1. The use of stand- 
ard size films. Radiology, Sept., 1942, 39, 
306-309. 


Roentgen examination of large groups of 
people for tuberculosis is becoming increasingly 
popular and of copirse is used for the examina- 

9 





tion of Army recruits. 
size and film substitutes have been used in an 
attempt to reduce the cost of such examinations 
and the impression has been given in some quar- | 
ters that satisfactorv results and sufficient " 
speed could not be attainec with standard 
14X17 inch films. The autho- maintains that 
this is not true and describes the technique of 
examination used at the Los Angeles Army In- 


Films cf substandard, 


duction Station. The greater Dart of the tinvemo i 


required for any mass survey is consumed in 
measuring and placing the patients and there- 
fore this method can be made as rapid as any 
of those that use substandard f Ims, paper rolls, 
etc., while the films are of much better quality. 

Reports in the German litewature say that 
300 men can be examined per hour but the 
stor has found that for gooc work not more 
than 100 can be examined as a matter of rou- 
tine. More than 125 per hour were examined 
when, the subjects were medical students, as 
they “gave more intelligent cooperation —u- 
drey G. Morgan. 


e 

Baitgv, Witspur. Technic for chest x-ray 
examinations of large groups. 11. The use of 
miniature films. Radiology, Sept., 1942, 39, 
310—313. 


The technique used for mass examingtions 
with 4X5 and 4X10 inch films does not differ 
greatly from that with standard films. The 
target-film distance is decreased, Aowever,eand 
the kilovoltage increased, while the milliam- 
pere-second output must rise to 40 to 60 ma- 
sec., or even more. These changes tend to 
produce poorer detail ard contrast in the image. 
But though the detail £ less than on standard 
films a comparison of a large number of cases 
examined with standard films and an equally 


farge number with 4X 1o inch films showed that 


a somewhat larger number of cases of tubercu- 
losis was revealed by the 4X10 inch films than 
by the standard films. 

Another disadvantage of the small films lies 
in the fact that the long exposure time required 


is apt to produce a simulated enlargemeng of: 


the heart and great vessels and it is hard to tell 
whether there is an actual enlargement. But as 
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a who the results are better than might be ex- 
pectéd for mass examinations for tuberculct:s. 


— Audrey G. Morgan. P 


Kerr, Wm. J. Faulty movements of the diz- 
phragm as a cause of non-obstructive em- 
physema and anzina pectoris. Radiolog”, 
August, 1942, 39, 153-156. e 
The author maintains that non-obstructive 

ə emphysema and apparent angina pectoris are 

often brought on by faulty movements of the 

diaphragm due to obesity. He has very suc- 
cessfully treated such cases of chronic bronch - 
tis with emphysema and relieved the orthostatic 
dyspnea and cough by the use of an abdominal 


— [t which is illustrated. This supporting belt 


acts as a means of artificial respiration and helps 
to restore the function of the diaphragm. 
Kountz and Alexander recommended the use 
of a firm supporting belt to hold up the pendr- 
lous abdomen and aid in the movements of the 
diaphragm. Te author modified this belt by 
adding elastic segments at the sides to insure 
freer movement of the diaphragm.— Audrey C. 
Morgan. 


ALLISON, SrANTON T. The vanishing „lung; 
report of a case of advanced bullous emphy- 
sema. Ann. Int. Med., July, 1942, 77, 139-14*. 


Bulmonary emphysema is a condition of the 
lungs brought about by overdistention of the 
walls of the alveoli resulting in loss of elasticity 
and finally rupture. This may produce suca 
pressure on the lung tissue that it is almost 
entirely destroyed. 

A éase is described in a man of forty-one who 
. complained of a severe chest cold with pain and 
dyspnea. He had had epilepsy since childhood 
with infrequent attacks of petit mal. He had 
had pneumonia twice before he was ten years 
ef age. While in colege in 1917 his chest ex- 
pansion had been 4 ir ches; in 1940 on taking a1 
examination for conditioning he was found œ 
haye no chest expansion at all but in spite cf 
that was allowed to take the strenuous cond - 
tioning etercises, after which he suffered fro 
severe and long-continued dyspnea. For scme 
months he had been unable to sleep on his left 
side without cough and dyspnea. 

Stereoscopic roentgenograms of the chest 
showed no lung markings in the right chest ex- 
* ceft a few, cobweb-like strands at the base. The 
upper half cf the left lung showed the brilliance 
beside of absence of lung tissue but the 
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markings of the lower half of the left idd were 
increased. When he slept on his left side he 
splintec the only part of the lung that was 
functioning and so &f course became dr spneic. 

This patient had had frequent respiratory 
infections during childhood and had hai waat 
he called a cigarette cough for years. Emgay- 
sema is caused by strain on the walls of -he 
alveoli due to coughing i in patients with : sthraa, 
chronic bronchitis and other chronic pulmonary 
diseases. The popular theory that it is caused 
by g ass blowing or the blowing of wind nstru- 
ments B false. 

The patient was*advised to go to ' ucson, 
Arizona, "where the clear, dry air wil lesen “he 
danger of respiratory infections, to avoid str2n- 
uous exercise and heavy lfting and be at least 
very moderate in the use of tobacco and .Icolol, 
as the former would further irritate the 57onzhi 
and the latter would increase the pulse rate and 
lower his resistance. A det low in fats end 
carbohydrates but high in proteins, veg-tab es, 
fruits and vitamins was recommended with -he 
use of an abdominal belt to increase intra- 
abdominal pressure, elevate the diaphragm and 
increase vital capacity. If these directions are 
followed it is believed he may live fo- years 
even with his limited lung capacity. rev G. 
“Morgan. 


Karan, A. A., and SINGER, Emanvet. Trar si- 
tory pulmonary infiltrations mistaken for` 
tuberculosis, with a report of five cases. Aan. 
Int. Med., July, 1942, 77, 106—124. 


Recent wv increasing dependence has been 
placed on the diagnosis of pulmonary tuber- 
culosis by roentgen examination. Free c: ses are 
described which show that roentgencg ams of 
themselves are not entirely reliabe, particu- 
larly a single examination. A series of examina- 
tions should always be made. If tuberele bacilli 
cannot 5e found in the sputum or stomach con- 
tents by microscopic examination, cult res or 
guinea pig inoculation, the case is nobeli; not 
one of tuberculosis. This’ IS “important as artifi- 
cial pneumothorax, which :s useful in the treat- 
ment of tuberculosis, mat be useless cr even 
harm fu in other conditions. 

The roentgenograms in the 5 cases deeribed 
which*were accepted as typical of tube-culcsis 
by competent roentgenologists and plathistol- 
ogists, ere reproduced. Bur serial examinations 
showed the incorrectness o the diagnosi as the 
lung inf Itrations cleared up. | ý 
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Two of the cases were bronchopneumonia chetal gangrene of the right cheek was aetermi- i 
probably caused by a filtrable virus. In 1 case na? incident not connected with the prifhary 
the infiltration and rarefaction seen on the first ədisease.— Audrey G. Morgan. à 
roentgenogram were thought to be due to a l 
lobular atelectasis with beginning necrosis of PERRONE, J. A., and Levinson, J. P. Primary 
the lung resulting from bronchial obstruction. carcinoma of the ‘ung (report of IIS cases, + 
Thgother 2 cases showed eosinophilia and were 38 autopsies and 77 CA biopsies). 
probably allergic in character. The agent that Ann. Int. Med., July, 1942, 2-26. 
caused the allergic reaction was not determined. The authors present a enn of 38 cases of 
In 1 of the cases the pulmonary “exudate had primary carcinoma of the lung found on au- 
persisted long enough to cause increased re- topsy and 77 cases diagnosed by bronchoscopic * i 
sistance in the pulmonary circulation, resulting examination at Mercy Hospital, Pittsburgh, * 


in enlargement of the right ventricle which re- 
turned to normal size whtn the exudate was 
absorbed.—.4udrey G. Morgan. 


Reeves, Rosperr J., Smitu, Davin T., and 
Baker, Rocer D. [Tuberculous pneumonia 
of lower lobe of right lung (primary focus).] 
Radtotogy, Oct., 1942, 39, 467-473. 

The czse considered at this clinico-pathologi- 
cal conference was that of a white grocery 
salesman admitted to the hospital because of 
fever of «ix weeks’ duration. Unusual features 
of the case were that he had a fever four months 
before ac mission that was mistaken for malaria. 
Six weeks before admission he had an acute 
respiratory infection with yellow sputum that 
was repcrted as foul. Four days before admis.» 
sion he Fad rec swollen ankles with ervthema. 


There was a persistent neutropenia with non- 


segmented polvmorphonuclear cells, suggesting 
leukemia, nodes in the right hilar region, a 
spreading pulmonary lesion, an enlarged spleen, 
a continuous high fever (39? to 40? C.) with 
bradycardia followed by tachycardia and a 
terminal gangrene of the cheek. The patient 
died sixty-nine days after admission to hospital. 

The possible diagnoses to be considered were 
tuberculosis, metastatic carcinoma from some 
unknown origin, primary bronchogenic carci- 
noma, Eodgkin’s disease, aleukemic leukemia, 
myelogenous leukemia. Autopsy showed tuber- 
culosis, but not the usual type of adult tubercu- 
losis with predomenant involvement of the 
apices with nodules or cavities. It rather re- 
sembled the primary, tuberculosis of childhood. 
Apparently the patient became infected with 
tuberculoss only a few months before death. 
The caseous pneumonia of the right lower lobe 
represen-ed the primary focus, this spread to 
the hilar nodes causing the mass. Hematoge- 
nous spread occugredeto an extent that justified 
the term miligry tuberculosis. The fusospiro- 


from I9II to 1939. 

Many forms of chronic irritation of the lung 
seem to cause cancer. There a-e about 3 cases in 
males to 1 in females and -he proportion 
women has not increased ir recent years in 
spite of the fact that women smoke a great deal 
more. The total incidence of carcinoma of the 
lung has increased quite rapidly since the begin- 
ning of the century. The age of the patients in 
this series was from twenty-thgee to seventy- 
six. These tumors seem to be felatively rarer 
in the Negro than in the white race. . 

About 70 per cent of the cases originate in 
the bronchi, and bronchoscopy is the one certain 
method of diagnosis. The physical findings may 
simul&te those of any kind of lung disease. The . 
chief roentgen finding is atelectasis of the lung. 
There was superimposed inflammation in about 
27 per cent of these cases. Diagnosis cannot be 
made by roentgen examination alone. 

The four cardinal symptoms are cough, he- 
moptysis, pain and dyspnea. Every family phy- 
sician should know that in anv case of indefinite 
disease of the lung a most thorough examingtion 
should be made for carcinoma. If bronchoscopic 
and bioscopic examinations were made in alle 
such cases these tumors would ‘be detected 
much earlier when the prospects for successful 
treatment are better. . 

Only 30 of the 77 cases examined in this serie 
were operable and only 1 of them is alive three 
years after pneumonectomy. Surgery, however, 
is the treatment of choice as neither roentgef 
igradiation nor implantation of sadium i lg very 
effective.—Audrey G. Morgan. ° 
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OcHsNER, Arrow, and DreBakrev, MICHAEL. 
Carcinoma of the lung. Arch. Surg., Feb., e 
I941, 42, 209—258. 
Recently early diagnosis ard improved sutgi- ° 

cal management have rendered the progn&sis 

in carcinoma of the lung relatively favorabiqas 


° 
compaæd with earlier cases, diagnosed late and 
treatfd with inadequately developed preopera- 
tive, anestħetic and operative techniques. This 
disease has become a significant problem in 
cancer therapy; its incidence is increasimg, ab- 
solutely, to be second only to cancer of the 
stomach (autopsy series). 

Among the various suggested etiolęgic 
agents? insufficient evidence exists to incrim- 
inate influenza, tuberculosis, syphilis and in- 
*halation of tar and benzene products. 

The importance of nonspecific pulmonary 
infections, bronchiectasis and chronic bronchi- 
tis, pneumoconiosis and trauma is doubtful. 
Smoking, especially cigarette smoking a:scci- 

with inhaling, is largely accountable for 
the increased incidence of pulmonary carcimoma 
in the authors’ opinion. 

Three-fourths of the cases are in males; foar- 
fifths are between the ages of forty and seventy, 
but cases occur as early as the first decade. 

Carcinoma qf the lung is bronchogenic in 
origin, arising tentrally in most instances. A 
logical classification of these neoplasms is 
Halpert’s based on the development ot the 
lining cells of the bronchus. According to this 
explanation, carcinomas arise by atypical p-o- 
liferation from "reserve cells” (normally found 
beneath and developing into the ciliated cylin- 
drical and goblet cells) to result in (1) "reserve 
cell?" (2) cylindrical cell, or (3) squamous cell 
carcinoma. Metastasis occurs by direct exten- 
sion, through lymphatics, through blood stream 
and by “bronchial embolism.” Metastatic sites, 
in order of frequency are: regional lymph nodes 
(75.98per cent), liver (33.4 per cent), bone 20.4 
per cent), adrenals, kidney, brain, heart and 
epericardium, and pancreas. The need for ~e- 
moYal of regional rodes at the time of operation 
is evident. 

Bronchial carcinoma presents no characteris- 
fic symptomatology; the onset is usually n- 
sidious; the most constant symptom is cough, 
non-productive at frst, later becoming produc- 
five of mucoid, mucopurulent, blood tinged 
(heme@ptysis ise infrequent, however) or eve 
foul sputum. Symptoms of an acute respiratcry 
infection or indefinite thoracic pain are fi^ y 
frequent first symptoms; dyspnea is a late com- 
plaint, as are weight loss, weakness, cyanosis 
and pulmonary osceoarthropathy. Peripheral y 
located tumors may produce evidences of 
ilicis weth effusion. Carcinoma of the lung 
my be seriously considered in any patient past 


^ 
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the age of forty who exhibits respiratory symp- 
toms; lung abscess without appareat cause 
should be counted of malignant oris antl) 
proved otherwise. The inte-val between onset 
of symptoms and death is usually ated in t2rms 
of months, but such an apparently rap d ecurse 
is not necessarily an indication of the t we Cigra- 
tion of the symptoms. Physical findings are also 
varied; obvious physical signs usuall> signify 
inoperability. 

A high index of suspicion is necessary fo- the 
early diagnosis of bronchtal carcincma. ^W here- 
as roenrgenographic examination witie t the 
use of contrast meditms ss usually of li t e or no 
value in the ear/y diagnosis of non-obstructive 
bronchial neoplasms; careful stereo-rc=a tgenc- 
graphic studies are necessary for al. suca les ons. 
The reentgen interpretation of centrall- ccated 
lesions is generally more diff cult because 97 the 
confusion with hilar shadows produced bw cther 
lesions and by normal structures. Ths is par- 
ticularly significant because most ovulmoaary 
neoplasms occur in the hilar region.’ Later, 
atelectasis develops due to bronchial -cbsrruc- 
tion by the carcinoma. The high irczierce of 
correct diagnosis by roentgen exam nation ir- 
dicates the value of this procedure; tommgraphic 
studie* are reported of value. Bron» hoseopy 
and biopsy yield a positive ciagnosis Ir over 72 
per cent of the cases. Brenchography s ar ad- 
ditional, important means of diagnosis. Malig- 
nant cells can be recognized ir spatum cr 
pleural fluid by a pathologist tramed m such 
methods. Aspiration biopsy carries wich t the 
probability of spreading metastases to the 
pleura. 

The only curative treatment cf pulmonary 
carcinoma is total surgical extirpation cf the 
involved lung; excision of regional veces m 
necessary. Irradiation “is of value in hooeless 
cases in alleviating the manifestatiors”’ Ten 
days to two weeks preliminary to preimonec- 
tomy artificial pneumothorax is instituted to 
compress the pulmonary capillary bec grzcv ally 
and allow complete compensation of the cardio- 
vascular system before eperation; ths proce- 
dure also permits the dgterminatior of the 
presence and extent of ae 

The authors state their preference for cyclc- 
propage inhalation anesthesia under pos tive 
pressure, an anterior approach and individual 
ssolation of hilar structures. In 92 cel ected 
cases 38 patients recovered and 56 (49.5 per 
cent) died; of 24 patients in whom massive 
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ligation of hilar structures was done, 5 patients 
recovered from the operation and 19 (79.1_per 
cent) died; of 54 patients in whom individual 
ligation o- hilar structurés was done, 2: re- 
covered ar.d 29 (§3.7 per cent) died.—Henry G. 
Moehring. 


Scorr, WENDELL G., and LIONBERGER, JOHN 
R., JR. Studies of the pulmonary vessels by 
means of body-section radiogràphy. Radiol- 
ogy, August, 1942, 39, 157—165. 

The pulmonary vessels can be visualized 
better by means of body section roentgenog- 
raphy than by conventiohal roentgenography 
because the former method blurs out the un- 
wanted shadows and leaves only the structures 
‘that are of interest in clear relief. 

Kleffer and Moore's laminagraph was used 
in mgking a series of body section roentgeno- 
grams which are reproduced. First a series of 
conventional films was made in the postero- 
anterior, right and left anterior oblique and left 
lateral positions. By analyzing the location of 
the pulmonary vessels on these films it was pos- 
sible to determine the approximate levels in the 
various positions in which the sectional films 
were to be made. This provides a set of con- 
ventional films and one of sectional films of the 
pulmonary vessels for comparison. The spira 
method was used to get maximum blurring of 
unwanted shadows. 

The siz2 and degree of dilatation of the pul- 
monary vessels, particularly the arteries, are 
best shown in lateral sectional films. Dilatation 
is the only reliable objective sign of disease of 
the pulmonary arteries. It is primarily the 
pulmonary veins that are dilated, the arteries 
only slightly so, in patients with mitral stenosis 
and insufficiency. from rheumatic heart disease. 

There is a great deal of variation in the nor- 
mal size, shape, position and course of the pul- 
monary vessels. The pulmonary veins are harder 
to visualize than the arteries because they are 
smaller, have shorter main trunks and are 
therefore in closer eontact with the heart. 

It is hoped that this method of body section 
roentgencgraphy wgll stimulate closer study 
and observation of the pulmonary circulation, 
resulting in a deeper knowledge of its diseases. 
—Audrey G. Morgan. e 


Stanrorp, W. R., and Nare, Bronie C., Jr. 


Some notes on cystic disease of the lungs, 
. . 
with a report of one case. Ann. Int. Med., 


July, 1942, 77; 65-77. 
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A case of cystic disease of the lungs seen in 


Duke Hospital is descr bed and illustrated*with 


e photographs of the autopsy specimens and 


roentgerograms. The chief emphasis is laid on 


the difficulty of differential diagnosis betweep ` 


congenital cysts, acquired cysts and extensive 
emphysema with formation of bullae. The dif- 
fergntiation is important as some forms of cyst 
of the lung can be trea-ed surgically. — * 

The patient was a Negro of thirty-four who 
complained of shortness of breath and indiges-* 
tion which had begun about fcur years before. 
He had slight wheezing at times and one physi- 
cian had diagnosed tae condition as asthma. 
These cases may present a marxed resemblance 
to asthma. " 

Roentgen examinaton showed cysts in the 
left mid lung and throughout the right lung. 
The pic-ure resembled that of congenital cystic 
disease of the lungs. Ar attemp- was made to do 
a diagnostic pneumotaorax on the right chest 
but unfortunately a spontaneovg pneumothorax 
developed, the patieat became much more 
dyspneiz and died five days later. 

The pathologist reported thet this resembled 
a case of acquired pulmonary emphysema. 
There is nothing in the history to indicate that 


the fat.ent had any sulmona-y malformation e 


before the age of thi-ty. The most likely ex- 
planation seems to be that the elastic tissue of 
the lung was poor in qaality and that at the age 
of thirty it had deteriorated so much that this 
extensive emphysema developed. 

Lack of pigment in the wal! of a cyst is the 
only thing to show that it is congenital. But in 
this case there was ne fluid ir the cysts they 
all contained air and therefore naturally pig- 
ment. An absolute diagnosis of congenital cyst? 
cannot be made without roentgen evidence of 
such a lesion at birth. 

The mortality in these cysts is high. Infection 
Is a serious complication. Of course if too muc 
lung tissue is destroyed no medical or surgical 


treatment will do any good—Audrey G. 
Morgan. 07 
6 * = 
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Winn, WirLIAM A., and Jounsow GirsEnT H. 
Primary coccidioicomycosis; a roentgeno- 
graphic study of 45 cases. Aan. Int. Med. 
Sept., 1942, 77, 407-422. 


e. 
Human infection with Coc-idioides immitis 


was first recognized fi ty years ago hut up til: 


five years ago only the chroric dissemi ting 
form—coccidioidal g-anuloma—which ha* a 


, 
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mortalety of 50 to 60 per cent, was recognized. 
In91937 Dicksoa identified the beniga p*i- 
mary form of the infection known as valley 
fever, which is erdemic in the San Joaquin 


Valley of California, in Arizona and pre ably 


in other cry and dusty areas. The incider ce of 


the disease will increase as more soldiers are 
sent to these regions. Transmission is by ,in- 
halatidn of the vegetative stage of the fungus 
with dust. It is noz, so far as is known, trans- 


*mitted from person to person or from anim al to 


animal. 


There are no pathognomonic symptoms of 


resemble thcse of influenza or pneumonia or a 

re cold. The characteristic erythema nodo- 
sum occurs in only about 2 to § per cent o* the 
cases. The roentgen and anatomic changes re- 
semble those of tuberculosis, 
suspected tuberculosis in which tubercle bacilli 
cannot be found in the sputum the possiblity 
of coccidioidal gnfection should be considered. 
In most of the* cases presented in this ar-icle 
Coccidioides immitis could be isolated from the 
sputum and there were positive skin react ons 
to coccidioidin. Roentgenograms of the authors’ 
40 cases are given. 

The mortality of primary coccidioidom¥oasis 
is low as it does not generally become progres- 
sive. When it does assume the acute dissemi- 
nating form it is probably always fatal and may 
run its course in fom five weeks to seven 
months. A photograph is given of the most 
virulent case they have seen, in a Filipino, 
thirty-six years of ege. There were mult ple 
miliayy verrucous skin lesions over the fece, 
upper trunk and limbs.—-dudrey G. Morgan. 


ATT WOOD, C. J., and Sarcent, W. H. Cystic 
fibrosis of the pancreas with observations on 
the roentgen appearance of the associated pu - 
monary lesions. Radiology, Oct., 1942, 39, 
4177425. 
e Cystic fibrosis of the pancreas in infants and 
y oung children js not extremely unusual thouzh 
its diagnosis is. The authors report 4 cases ds? 
covered in 125 consecutive autopsies. In only : 
of these cases was the correct diagnosis sus- 


e pected from the clinical or roentgen findings. 


The eticlogy of the pancreatic lesions is not 
Bor pina known but Andersen believes they 
A due tq obstruction of small or large pan- 

C duda Though no etiological relationsh p 
as proved between the pancreatic ard 
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lung changes it is believed that if the associatioa 
of this pancreatic disease with definite caanges 
in the lungs were more widely known tt would 
be possible to make the diagnesis more fre- 
quently from roentgen examination of the lungs. 
The best clinical method for the corfrnaticn 
of the diagnosis is the cemonstratior of ghe 
absence of pancreatic trypsin anc lipase in tke 
duodenal juice. The lung changes, as des:ribec 
and illustrated in these cases, consist eser tial 
of purulent bronchitis with bronehiee-asts and 
bronchiectatic abscess formation amd surrounc- 
ing pneumonitis. The changes are most marked 





ward the periphery. 

The authors’ patients -anged m age from 
three months to two year» which is about the- 
usual age for this disease. Therefore it żs im this 
age group that the pulmonary changes described 
are most apt to be associated with evstic fibrosis 
of the pancreas.— Audrey G. Morgan. 


SwiNEFORD, Oscar, Jn, and HARÆRADER. 
CnHaarLES J., Jr. Intrathoracic lport3. dun. 
Int. Med., July, 1942, 77, 125-329. 


Only 25 cases of wholly mtrathoracic lipoma 
have been reported. The autaors report a case 
y a man of sixty-two admitted to the Hosoital 
of the University of Virgiriz in severe status 
asthmaticus with congestive heart failure which 
had lasted for ten days. For twenty-five years 
he had had asthma whenever he contacted an 
acute respiratory infection. Attacks nad been 
relieved in 1937 and 1939 br bronchosecpy On 
this admission, bronchoscopy was followec by 
a severe attack of asthma with shock. amd the 
patient remained semi-comztose with. frequent 
periods of Cheyne-Stokes respiration, cv anosis 
and pulmonary edema for six days and then 
died. 

Autopsy showed a large lipoma f ling the 
base of the right thorax. The lipoma was not 
necessarily the primary cause of the asthma. 
Bronchial stenosis is knowp to be a cause of 
asthma and in this case there was stenosis of the 
middle lobe bronchus, apparently caused by 
inflammation and not by pressure from the 
tumor. The middle lobe had apparentty rot 
functioned for a long time as shown by -he 
absence of pigment, and thi suggests fartier 
doubt as to whether the asthma was caused by 
tae lipoma. In a collection of I9 cases r2\aewed 
from the literature 5 showed : some symptoms of 
asthma. 





Roentgenograms taken during the final ill- 
ness showed a mass above the diaphragm but 
they did nct show the decreasing density of the 
shadow from the center toward the periphery 
which is characteristic of intrathoracic lipoma. 
This finding was seen to a certain degree in 
ro@tgenograms taken in 1937.—-d4udrey G. 
Morgan. : 


koanNBLUM, DANIEL. Attempt åt roentgeno- 
graphic visualization of the thoracic duct and 
cisterna chyli; theoretical considerations and 
preliminary observations. Radiology, Oct., 

1942, 39, 395—399. . 

A large part of the fats absorbed frém the in- 
testine passes through the lacteals and thoracic 
duct. It seemed to the author, therefore, that it 
might be possible to get a sufficient concentra- 
tion of iodme in the thoracic duct and cisterna 
chyli following the ingestion of iodized oil so 
that they could be demonstrated roentzeno- 
graphically. He reviews the anatomy of the 
duct and cistern and describes studies made 
with iodipin and lipiodol in an attempt to 
visualize them. But a shadow conforming to 
the anatomic position and size of the duct was 
seen in a roentgenogram of the chest in only 1 
out of 12 subjects after the administration of 
iodized cil. Further observations with lipiodols 
however, failed to confirm this structure as a 
part of the thoracic duct. Further tests of the 
method are in order.—dudrey G. Morgan. 


Wurrcour, Benjamin B., and Scovitie, Wir- 
LIAM B. Postoperative chylothorax. Arch. 
Surg. NOV., 1942, 45, 747-753. 

A case is described in a woman of thirty-nine 
in which sympathectomy was performed for 
hypertension. She was extremely emaciated 
and in the course of the operation the thoracic 
duct was torn. No attempt was made tc suture 
it but silver clips were placed on both the proxi- 
mal anc distal ends. The proximal end reopened 
after seven to ten days and repeated thoracente- 
sis was necessary in order to remove the chyle. 
On the seventeenth day after operation it was 
decided to reinject the citrated chyle. The pa- 
tient died within a f€w minutes of the beginning 
of the infusion. She presented asthma, Cyspnea, 
cyanosis, chills and shock. Autopsy was not 
permitted so it was impossible to say d®finitely 
whether death was caused by anaphylaxis, fat 
embolism, or a foreign protein reaction but the 
clinical pisues "nde ted anaphylaxis as the 


cause of death. 
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This method of treatment has been esed in 
6 “cases of postoperative chylotiorax an® 3 of 
the patients have died. They generally die of 
inanition rather than respiratory embarrass- 
ment. e a 

Intravenous injections of fat and protein 
should be given early in chylothorax to prevent, 
rapid emaciation. If intravenous administration 
of chyle is used in the future the pétient’s 
sensitivity should be carefully tested with an 


injection of § to 10 cc. and the infusion proper ° 


delayed for half an hour. The fat globules 
should be measured macroscopically and speci- 
mens containing globules over 3 microns in 
diameter should be rejected; twenty-four hour 





cultures of the chyle should be made.— fuf aur 


G. Morgan. 
ABDOMEN 


BLACKFORD, SraicE D., Bird, RosEnT M., JR., 
and CasscELLs, S. Warp. Nomoperative re- 
sults in ninety patients with abnormal 
cholecystograms. Ann. Int. Med., June, 1942, 
76, 1118-1122. 


Records of s00 abnormal cholecystograms 
were found in the files of the Department of 
Roentgenology of the Unive-sity of Virginia. 
Amoag the patients represen-ed by these, 252 
were operated on. Nimety patients not operated 
on were followed up for an average time of six 


and a half years. The average age of theepa- - 


tients was 50.3 years. In 25 of the cases the 
symptoms were mild, in 26 moderate and in 37 
severe. In 2 cases the records were not sufficient 
to grade the severity of the symptoms. 

After an average period of six and g half 
years medical, or rather non-surgical nil pu 
the results were satisfactory in 47.7 per cent of 
the entire 90 cases, in $2.5 per centeof those with 
poor function and 44.9 per zent of those with 
no function and in 42.8 per cert of those with 
cholelithiasis. » 

Conceding the disadvantages of question- 
naire follow-up of patients and the small num- 
ber of the cases, the authors still believe that 
these results indicate that the patient with un- 
“complicated cholecystitis should be given a 
trial on medical treatment end if not promptly 
relieved he should be opera:ed on.—Audrey G. 


Morgan. . 


Horrman, H. S. Benign hepatoma.” Ann. Int. 
Med., July, 1942, 77, 132-139. à b 
Benign tumors cf the liver are very raand 


apparently only 58 cases have been describe® in 
t 


4 
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the medacal literature ef the world. They rarely 
cause® symptoms unless they become large 


enough to cause signs c; pressure on the liver ov 


neighboring organs. 


The author describes a case in a woman cf 


thirty-eight and reviews 3 cases from the litera- 
ture. His own patient came for treatment of a 
mild respiratory infection but said that recently 
she had been conscious of a sensation in her 
right upper abdomen, though there was no pam 
*ind she had no other symptoms referable to iz. 
She thought she felt a mass in the right upper 
quadrant. Roentgencgrams showed such a mass 
with a rounded lower pole. They did not show 
whether it was a prok ngation of the liver or a 


SG SS. 
a ePate mas 


Operaticn showed a firm nodular tumor pro- 
jecting from the lower surface of an apparently 
normal liver. The tumor was shelled out with 
only moderate loss e: blood. Microscopic ex- 
amination showed liver tissue presenting portal 
cirrhosis with agtive hepatitis and hyperplasia 
of bile ducts. 

It is impossible to say whether this tumor de- 
veloped from a congenital cell rest which lazer 
became irflamed or whether an area of focal 
necrosis became localized as an extrahepatie 


e tumor. None of the cases heretcfore descfibed 


has showr this assocz tion of apparently normal 
liver tissue with an active pathclogical process 
im" histoid tumor.—.dudrey G. Morgan. 


Bowers, Rara F., Lorp, Jere W., JR., ani 
McSwain, BaArtcn. Cystadenoma of the 
pancreas. Arch. &mrg., 1942, 45, 111-127. 


Des*riptions are ziven of 5 cases of cystade- 
voma of the pancreas treated at the New York 
Hospital in the past nine years. The patients 
were all women, ranging in age from thirty- 
seven to sixty-six vears. Four of them had 2 


hwtory of disease cf the bile tract and in 4 of 


them there was a visible, palpable mass in tre 
left upper quadran: of the abdomen. Roentg=n 
examination showed this mass and a gastro- 
intestinal series, showed displacement of the 
stomac 
pyelogram in 1 case showed poor function cf the 
left kidney, probably due to pressure of the cvst 


eon the -enal artery or vein, as it disappeared 


after operation. Three of the patients Fad 
diabetes which improved after operation im 1 
cas and was readi y controlled by insulin in all. 

I splenic vein is dilated and intimately re- 
las to the wall of the cyst in these cases. In 
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afd transverse colon. An intravencus® 


7 
e 
1 ease injury to this vein durmg the opez ton 
caasgd the death of the patient. The : e 
patients are all living and well up to as mest as 
two and a half years%fter the operator. 
Photomicrographs show the typical “etime 
of cystadenoma of the pancreas.—Audmey G. 
Morgan. : e 
RABINOVITCH,e]., B. Cysts 4 the 
pancreas. Arch. 1945, 45, 727-739. 


Seventeen cases of cysts of the panere@ een 
a- the Jewish Hospital in Brooklyn x cz- 
scribed aad illustrated with photomicrogz dhs. 

Eleven &f the cases were oseadocyst, > cyst- 
alenoma, 2 retention cyst, 1 nzlusion ct and 
I pseudocyst with tolus degenz ion, 
which is rare. Inclusion cyst 3 a form not Lere- 
tofore described in the literature. It orizra:es 
fom Brunner’s glands incluctc in the panereas 
cs a resu t of some defect in embryomc d -le»- 
ment. 

These cysts are usually seen in micee lite. 
The ages of these patients var ed frem £z -nry- 
ene to seventy-six years, the average sang 
45.4 years. Fourteen were females aad ; males. 
There is some evidence to show that t-1: ma is 
i factog in the causation o” these cysts Chole- 
35 ; 
ractors. 

Diagnosis is rather diffici t as the sv - p tems 
resemble those of other intra-abdom nal Ars. 
The presence or absence of pancreatic <a> ymes 
in the cyst fluid is not conclusive. The gatie ts 
general y have a history of transient macke of 
pain ard some of them skow loss of weizht, 
constipation or diarrhea, nausea aad onting 
and jaundice. The cysts, as a zule, are rictwely 
immob le, though when they are in tħ- zal of 
the pancreas they may be freey mcvable. 
Roentgen examination is of great valv-. I! the 
tumor is in the head of the pancreas - Te cuo- 
denal curve is enlarged ard there are ceanite 
changes in the angle of the ducdencm. Dis- 
placement of the duodenum and small testine 


and PINEs, 
Surg. 


indicates cyst of the pancreas. In 6 c he pa 


tents in this series roentgen exzaxnatioa 


showed a mass in the regibn of the pancreas. 


The correct diagnosis was made m 4 cases 
before cperation; mistaken diagnoses inc udet 
carcinoma of the pancreas, retrome-itonea 
tumor, ovarian cyst or fibromyon= ct tbe 
uterus, peptic ulcer, acute panc-eat- i , acute 
choleeystitis, chronic appendicitis cac retro 
peritcneal sarcoma or cyst of the f parc-eas, 





The ideal treatment is complete removal of 
the cyst if possible. If the cyst js large ang ad- 
herent marsupialization is the treatment ofe 
choice. The prognosis is *good in benign cysts 
but of course bad in the infrequent cases of 
malignant cyst.—Audrey G. Morgan. 

de 
Faust, D. B.; and Branpstapt, W. G. A case 

of pancreatic lithiasis. Ann. Tyt. Med., July, 

1942, 77, 148-152. 

Though 113 or more cases of pancreatic 
lithiasis have been described only 4 have been 
diagnosed by roentgen, examination before 
operation, and 30 during operation, as the 
symptoms are very indefinite. 

A case is described in a Negro, aged forty- 
five, who had been hospitalized repeatedly for 
“stomach trouble” since 1918. He had severe 
epigastric pain which at first was not related to 
the taking of food but later was caused even 
by the sight or smell of food. 

Films of the gastrointestinal series showed a 
solitary. calcified nodule in the liver and fine 
and medium sized calcified areas in the region 
of the pancreas. Lateral and oblique views 
proved the calcifications were in the pancreas. 

Surgery was advised but refused, but about 
eighteen months later the patient had an attack 
of such agonizing pain that he consented fo 
operation. One small white calculus was re- 
moved from the pancreas, but others in the 
terminal ducts could not be removed. About 
ten weeks after operation there was a sudden 
return of pain, probably due to blocking of the 
pancreatic duct by another stone. Another 
operation has been advised, though it is 
doubted whether there is any hope for perma- 
nent cure with stones distributed as in this case. 


—Audrey G. Morgan. 


Pucu, Davin G. A roentgenologic aspect of 
pseudomyxoma peritonael. Radiology, Sept., 
1942, 79, 320-322. 

Pseudomyxoma, peritonaei is a condition in 
which masses of gelatinous or myxomatous 
material, usually originating from a pseudo- 
mucinous cystadefloma of the ovary or a 
mucocele of the appendix, are distributed over 
the surface of the peritoneum in the form of 
multiple cysts of various sizes. It has hereto- 
fore not been possible to diagnose this condition 
by roentgen examination but a case is described 
in a man of thirty-two in whom such a diagnosis 


was made at “the Mayo Clinic. The roentgeno- 
e. 
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grams showed many annular shadows of calcifi- 
cation throughout the abdcmen, particulrly in 
the pelvis. Also distributed throughout the 
abdomen but most markec in the upper part, 
were Shadows of large masses of soft tissue. ¢ 


Another case is described in a woman ofe 


fifty in which the roentgenogram was similar 
but in her case there was a questionable dif- 
ferential diagnosis ‘rom per toneal paraffinoma. 
She had had several abdominal operations, 
and after the last ore a bottle of some substancé 
had been poured into the peritoneal cavitv to 
prevent adhesions. It is questionable whether 
this was mineral oil which sometimes causes a 
chronic chemical peritonitis. At first the patient 


seemed to be benefited by roentgem treatf¥ nti. 7 


which would indicate psevdomyxoma rather 
than paraffinoma, but recently she has had no 
benefit from irradiation. 

Roentgen examination is diagnostic in these 
cases only because of the multiplicity of the 
cysts and their wide distribugon. —Audrey G 
Morgan. 


SIMEONE, F. A. Perinephric abscess. Arch. 


Surg., Sept., 1942, 45, 424-442. 


The author divides cases of perinephric 
abscess into simple and complicated. In the 
former group the mfection has reached the 
perinephrium from distant foci, but casetesere, 
also included in which it has reached it by ex- 
tension from metastatic abscess or carbuncle 
of the kidney. Complicated abscesses are those 
that have reached the perinephrium by direct 
extension from diffuse pyelonephritis pyo- 
nephrosis or by direct or lymphatic extension 
from adjacent or nearby foci. e 

Sixtv-sIx cases seen at the Peter Bent Brig- 
ham Hospital in the past twenty-eight years 
are analvzed. If there is feve- and pain in the 
flank perinephric abscess shovld be considere. 
Fever, leukocytosis, increased sedimentation 
rate of erythrocytes, and tenderness in the loin 
are almost always found. Roeatgenogramg amd 
laboratory findings are only corroborative. 


* Fixation of the kidnev and diaphragm may be. 


seen if the abscess is rear the apper pole of the 
kidney but not necessarily if it is around the 
lower pole or anteriorly in the perinephriume 
Anterior displacement of the kidney has also 
been reported but an abscess may be anterior 
and not cause this sign. ô i 

In roentgen examination great care be 
exercised in exposing lateral films al a Muy 


Vor. gt, No. 3 
slight deviation from the true lateral may pro- 
ject t&e kidney shadew far from its true posl- 
tion and suggest displacement that does not 
exist. 


e These patients are generally in poor corf&litior 


« as the primary disease has existed for a long 


tjme. At the first operation as little as possible 
for adequate drainage of the abscess should þe 
done. If drainage of tie kidney or nephrectomy 
is necessary it should be done as a secondary 


. . 
operation. 


Among the cases of simple perinephric abscess 
in this series there was no mortality resulting 
from the abscess. Two patients died from other 
causes. For the entire group the mortality was 


1r cente The mortality in complicated per:- 


nephric abscess may be from 14 to $0 per cent. 
—Audrey G. Morgan. 


STEINBERG, CHARLEs LeRoy. The value of 
splenectomy in Felty's syndrome. Ann. fnt. 
Med., July, ga 17, 26-40. 


In 1924 Felty described a disease charae- 
terized by polyarthritis of the atrophic variety, 
fever, secondary anemia, leukopenia, splenomeg- 
aly and tachycardia The disease is a constitu- 
tional one with all the symptoms of chronic 
infection. 

Three cases are described and roentgeno- 
graps of the joints aad photomicrographs o! the 
Me and done ma-row given. The roentgeno- 
grams are very much like those of atropric 
arthritis. The bone marrow mzy be either de- 
pressed or hyperplastic. If it is inactive of 
course splenectomy could be of no value but 
bone Marrow stimulants should be used. 

The bone marrcw was hyperplastic in 2 of 
the gases hers described. Though cells were pro- 
duced in abundance by the bone marrow there 
was apparently some obstacle to their passing 
into the peripheral circulation. On the theory 
that this obstacle was the spleen splenectomy 
was performed in | of the cases. Operation was 
followed bv improvement in the blood picture 
and'general health. The arthritis was nct af- 
fected Two casts of operation for Felty's syn-e 
drome described in the literature were followed 
by death.—.dudrey G. Morgan. 


e. : , ; 
GiBB, WiLLiam T, Jr. A theory concerning the 


manner*in which the stomach empties itself. 
Ann. Tat. Med., Jan., 1942, 76, 94-103. 
T 


e 


d i ] 
uthor reviews the various theories that 
en advanced to explain the emptying 


h 
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cf the stomach and discusses a theory ef his 
own based on 750 stomach examinations made 
et St. Luke's Hospital and Knicker ocker 
Hospital New Yorle City, with the Wolf- 
Schindler flexible gastroscope betweer sebru- 
arv, 1933, and September, 1940. 

He does not believe that the peristaltic wage 
is powerful enough to eject the “stemac con- 
rents. The pylorus is open practically all 3f the 
-ime and closes only for about a second after 
each emptying of the stomach. Appare: y its 
only function is to prevent reflux frem tÈ- cuo- 
denum. 

Gastroscopic examfnation has shown 3 new 
structure in the stomach caled the m Ecalus 
sphincter antri, running at right angles to the 
long axis of the stomach just oppesite the in- 
cisura angularis and extending about haf way 
up the anterior and posterior walls. This 
musculus is not found postmoztem anc Gees not 


seem to be different histotegreetr--or——reMÁAÁA—— 


of the stomach wall. It seems to be a fur ctional 
structure with some definite use in the f mction 
of emptying the stomach. 

When the duodenum is in proper coac tion to 
receive the stomach contents or wien the 
stomach contents are in proper conditic 2 to be 
passed on, this musculus sphincter antri con- 
tacts forcibly, dividing the stomach i to twe 
compartments. At this tme what may be 
termed a systole of the antrum takes pzce anc 
the liquid food is squirted into the duc denun 
under considerable pressure. 

This theory cannot be proved with -he ap- 
paratus now available. To prove tha during 
the systole of the antrum hydraulic orssure i5 
increased there as compared with that in the 
body of the stomach would require samething 
much more sensitive than the deuble balloon 
apparatus.—-dudrey G. Morgan. 


Biscarp, J. Dewey, Marson, Guy M. and 
HIRSCHMANN, JEROME. Adynamic m2us ant 
thermal influences on gastric anc m testina 
motor activity. 7. Am. M°? Ass., Feb 7, 1942 
11S, 447-451. 

The terms adynamic ileu® and parab tic ileus 
are used to designate a condition charzcterizec 
by distention and relative inactivit- of the 
bowel. “It was found that the Millez-Abbo-- 
tube traveled down the small bowel zs read: > 
and rapidly in the patien: with so-ca Ed pare 
lytic ileus as in the pat ent with normal i> 
testinal function. For a ozical Sxplemation E 

e. 


e 
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must be assumed that in a state of ileus the There are various estimates as to the%elative . 
stretching of the bowel wall from distention is — ffequency of benign and malignant tum™rs of 
in large measure responsible for the lack of, the stomach. Among 4,413 autopsies done at e 
motor activity. Another *ncongruous situation Bellevue Hospital in five years 22 per cent of all 
is observed in the relief of ileus which may fol- gastri@ tumors seen were benign. A comparisqn 
low the paralysis induced by spinal anesthesia. of the records of 76,077 adult medical and * 
By inducing paralysis, spinal anesthesia pre- surgical patients admitted to the same hospital 
sumably releases the inhibiting action of the dwing three years and sever months showed 
dorsolumbar sympathetic nervous system on that 456 had been operated on for tufnors of 
the motor activity of the bowel and leaves the the stomach and that only 6 of these, or 1.3 per 
vagus unopposed. It is probable, therefore, that cent, were benign. This difference between" 
ileus results, at least in part, from an imbalance autopsy and clinical records is probably due to 
between the antagonistic actions of the dual the fact that a great many of these tumors 
innervation of the bowel. Complete paralysis cause no symptoms and never come to opera- á 
of the bowel does occur in the presence of dif- tion. Probably about 15 to 20 per cent of tumors 
fuse or generalized peritonitis. of the stomach are benign. . E d ai 


The authors made continuous kymographic 
recordings of gastric and intestinal motor ac- 
tivity. These recordings registered the varia- 
tions in pressure exerted on indwelling com- 
pressible rubber balloons by the peristaltic con- 
tractions of the viscera studied. 

In previously reported studies it was shown 
that ether, nitrous oxide and barbiturates have 
an inhibiting action, while spinal anesthetics, 
cyclopropane and avertin with amylene hydrate 
have either a stimulating effect or no appreci- 
able effect. ° 

A detailed account of the influence of hot and 
cold applications on gastric and intestinal motor 
activity and on the secretion of hydrochloric 
acid was made in a previous communication. 
In the present study heat applied to the ab- 
dominal wall inhibited motor activity of the 
stomach, the small bowel and the colon, cold 
stimulated tonus and peristaltic activity. When 
heat or cold was applied directly to the wall 
of the stomach by having the patient drink hot 
or cold water the responses were reversed. 

If it is beneficial, as is generally believed, to 
inhibit the motor activity of the gastrointestinal 
tract and thereby place it at rest as far as pos- 
sible in the presence of inflammatory lesions, 
such as appendicitis and. peritonitis, an i 
eeding lesions, such as bleeding peptic ulcer, 
then hot applications and not ice bags are in- 
dicated. The increase in gastric acidity which 
follows chilliag of the body surfaces may ex- 
plain the recurrence of peptic ulcer in the fall 
and the spring, when there are rapid andgadical 
changes in temperature.— S. G. Henderson. 


Duprey, Guitrorp S., Miscarr, LAURENCE, 
e -—- . 
and Morse, Stancey F. Benign tumors of the 
stomach. 4rth. Surg., Nov., 1942, 45, 702-726. 
* 
e 







The authors discuss 108 cases of benign 
gastric tumor seen at Bellevue Hospital. Of 
these, 76 were only found on microscopic ex- 
amination at autopsy. Forty-two of these pa- 
tients had been free of symptoms while in 18 
the symptoms suggested ulcer. gaastritis or ma- 
lignant tumor. As a matter of fact, these condi- 
tions frequently coexist with benign tumors of 
the stomach. This of course makes diagnosis 
difficult. 

[n 30 per cent of the other 32 cases, the diag- 
nosis was made before operation while in the * 
others it was made during operation. Half of 
the latter group of cases had been diagngsed 
as carcinoma. The roentgen findings may” 
closely resemble those of carciroma. 

Gastric hemorrhage (seen in zo per cent of 
the cases) was the most frequent symptom. It 
resembles the massive hemo-rhage of ulcer 
rather than the slow bleeding of carcoma. 
There was obstruction of the pylorus in about, ~ 
30 per cent of the cases which was frequently | 
intermittent. In roentgenograms of these cases 
a filling defect with gastric residue often gave a 
picture resembling that of carcinoma. " 

Eight cases of different types of benign tumor » 
of the stomach are described in detail and il- 










graphs. 
e All benign tumors of the stomachesshótuld be : 
treated surgically because of the danger of C 
severe hemorrhage and malignar t degeneration. 

Local excision is sufficient for most of the types ¢ 

of tumor but the percentage of malignant de- 
generation is unusually high in sessile adenoma- 

tous polvps at the pylorus. Resection of the. ^ 
stomach is indicated in this group of ca 
Audrey G. Morgan. 
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PoprrEis M. H., and Srarr, S. Roentgen mani- 

fesfitions of acute infectious mononucleosis 

in the abdomen. Radiology, Oct., 1942, 39, 


437-439- 


eAcute mononucleosis or acute glandular 
fever is an infecticus disease the causative 
agent of which :s unkhown. It occurs mostlv in 
children and young adults and is character:aed 
by fever, enlarged glands and particularly a 
gnonocuclear ‘eukocytosis with a reduction of 
the polynuclear granular cells to from 2,000 to 
4,000 per cu. mm. There is a specific agglut:na- 
tion test (herterophi e test) which is practically 
pathognomonic in hizh titers if the patient has 
not been given serum. 

Abdominal symptoms are not unusual ard a 
case is reported in this article in a male nurse 
twenty years of age who had been workirg 
with another male nvrse who had just recovered 
from monorucleosis. He came to the hospital 
August 17, 1939, with a history of diarrhea and 
diffuse pain in he upper abdomen for three 
days. Roentgen examination showed displace- 
ment of the descend ng duodenum to the right 
and backward and a pressure defect on the 
lower surface of the left half of the transverse 
colon. These findings suggested multiple, ab- 
dominal masses outside the intestinal tract :n 
the region of the head of the pancreas. Re- 


ml blood counts were normal. On Decem- 


er 3, 1939, a heterophile reaction was arst 
obtained, showing agglutination in a dilution 
of 1:64. This was taought to prove the diag- 
nosis of acute mononucleosis of the abdominal 
type. A month later, in January, 1940, a § per 
cent m&nonuclear coant was found.— dudrey G. 
Morgan. 


e * : «p 
SMEDAL, Macnus I. Pyloric ulcers. Radiomey, 
August, 1942, 39, 200-207. 


Peptic ulcers sometimes occur in the pyloric 
valve that show certain roentgen characteris- 
tics that differentiate them from both duoder al 
and prepyloric ulcers. This differentiation 1s 
very important because these pyloric ulcers 
are in the great majority of cases benign while 
the prepyloric ulcers are for the most part 
malignant. The author does not believe that 
patients with pyloric ulcer should be subjected 
to resection of the stomach on the chance of 


- A e ‘ . . . 
discovering malignant changes which exist in- 


enly*relativelv few of the cases. 
Togillustratre his point he gives roentgeno- 
grafs oN 1c such cases of acute pyloric ulcer. 
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All sh¥weéd certain distinctive roentgen char- 

actepstics, such as deformity of beth ahe pre- 


«DX ric area and the base of the cap; € tortion 


and broadening of fhe pyloric sphin—cr. es- 
pecially as healing takes place, and a per: meting 
type of ulcer crater, usually on the lesse side of 
the sphincter. All of these cases proved to pe 
benign, which tends to confirm*his t=ery.— 
Audrey G. Morgan. 


Poppet, M. H., and Bereow, CELIA. ?cr cra- 
tion of peptic ulcer. Radiology, ‘*agust, 
1942, 79, 221-225. 

Perforation may be the first defini-- «gr of 
ulceration and is a very serious comp 1-a-»n. 
Perforations may be acute, subacute or ~>reaic. 
Acute perforation may be shown on = simple ~ 
abdominal film made in the upright a semi- 
upright position by the presence of me air 
under one or both halves of the diaphrazrm or 
it may be shown by the presence of fe air 
between the right lateral wall of the 2sccmen 
and the liver in anteroposterior films mecic with 
the patient in the left lateral recumb-a£ »»si- 
tion. But free air under one or both halv- sof the 
diaphragm does not necessarily prev: per- 
ferated ulcer. The differential diagnesi= ‘rom 
other conditions that produce the same -fect is 
discussed. The administration of contrast me- 
dium is generally necessary for the dem ens-ra- 
ton of the subacute and chronic forms. 7ternal 
fistulae sometimes form gradually ‘rors »r^ora- 
tion and are discovered by chance om me ex- 
amination of old people. 

A series of roentgenograms is given bowing 
the different types of perforation seen by the 
authors and illustrating the d.agnostic ertzen 
features.—Audrey G. Morgar. 


SrEIGMANN, FREDERICK. Treatment «' erge 
gastric ulcers. Arch. Surg., Nov., 1942. 45, 
764-715. 

The author is convinced that large ikers ot 
the stomach should always, be operacsd on. 
While it is true that only a small perceacaze of 
gastric ulcers undergo maligrant degemsat:on, 
the fact that it occurs at all] makes she p resence 
of such ulcers a risk to al patients. “e ther 
clinical, laboratory nor roentgen exam nation 
can differentiate accurately betweer bear and 
malignant lesions. Achlornycria may «cur in 
patients with benign gastric ulcer and det ents 
with malignancy may have a free hyd-x Horic 
acid up to 40 degrees. Illustrative rasn=geno- 

e 
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grams are given showing the imposs?b ity of 

differentiation between benign and manjpant 

ulcere. by seentzen 21a. i^ 

But leaving aside the qufestion of malignancy, 
there is the ever-present danger of hemorrhage 
in large gastric ulcers. The mortality from such 
hegnorrhages is almost £o per cent. This is be- 
cause such bléeding generally occurs in elderly 
people with sclerot:c vessels and the vessels are 
apt to be embedded in scar tissue which pre- 
vents spontaneous contraction. Moreover, these 
ulcers heal poorly and the patients are rendered 
chronic invalids. These ulcers may perforate 
into the abdominal cavify or penefrate into 
neighboring organs, causing death or anatomic 
deformities that result in permanent invalidism, 
and even if they heal they may cause tobacco- 
pouch stomach or hour-glass stomach which re- 
quire operation. 

Therefore such ulcers should always be 
operated or at an early stage. This conclusion 
is based on a study of over 400 cases seen at 
Cook County and other hospitals in Chicago 
over a period of ten vears. 

High gascrectomy is the treatment of choice 
in the majority of cases. In recent years spinal 
anesthesia nas been used most frequently in 
these operations.— Audrey G. Morgan. * 

al 
Fark, Vicror S. Familial polyposis of the colon. 
Arch. Surg., July, 1942, 45, 123-128. 


A study :s made of a family of 7 children, 6 
of whom had congenital polyposis of the colon. 
The history on the maternal side was negative. 
The paternal grandfather died at the age of 
thirty of what was reported as cholera morbus. 
The father died at forty-eight of carcinoma of 
the rectum after a long history of diarrhea with 
blood and mucus which was suggestive of multi- 
ple polyposis. 

Three of the 6 children affected were males 
and 3 females. In 2 of them malignant changes 
developed in the polyps. These patients were 
both males but they were also the two oldest 
children. Tke oldest of the children was thirty 
and the youngest ten at the time of the exami- 
nation. The polyps *n the ten year old girl were 
very small. 

The 2 oldest patients who showed malignant 
changes were operated on and died. In the third 
a successful ileocolostomy was performed but 
she says she will not be operated on again. In 
the fourth a permanent ileostomy was estab- 
lished and she will probably submit to total 
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colectomy later. The fth, a boy of twesty-one, j 
has not yet decided whether he will @cept 
operaio ami cite ter year oid’ giri will’ be Kept (e 
under observation until she is older. 

The*diagnosis in these cases is established hy 
sigmoidoscopy and roentgen examination of the e 
colon. Because of the tendercy to malignant 
degeneration permanent ileostomy should be 
established and total colectomy and pésterior 


resection of the rectum performed later.— 
€ 
Audrey G. Morgan. 


HENDERSON, SAMUEL G., and Brrant, W. W., 
Jr. The colon in the healthy newborn infant. 
Radiology, Sept., 1942, 39, 261—272. 


The authors studied the colon in 10; healthy ` 
newborn infants by means of barium enema, 
which 15 very much superior for the purpose to 
the barium meal. The children were given a 
cleansing enema in the nursery and then the 
opaque enema was given by passing a small 
rubber catheter through a FB5le in a rubber 
stopper which is passed 13 to 2 inches into the 
anus and held in place by manual pressure 
while the enema is given. Two to 21 ounces of * 
barium mixture completely fil. the colon of the 
newborn infant. 

Eighty-one of the infants showed definite 
haustral markings, though usually they were 
less pronounced than in the adul-. Redundemi, 
of the colon was found in almost all cases. A 
table is given showing the size of lumen, degree 
of redundancy, positicn in the abdomen, length 
and height of the upper flexure in relation to 
the position of the vertebrae There was fre- 
quently redundancy of the descending colon, 
splenic flexure, and transverse portion, while 
the sigmoid was practically a ways redundant 
in early infancy and the hepta-ic flexure almost 
as frequently. The cecum was found in the 
right iliac fossa in £o per cent »f the infants; en 
25 per cent it was above the crest of the ilium * 
but a true subhepatic cecum wzs not found. The 
appendix was seen in 23 cases; the terminal 
ileum was easily visualized. , " 

Nineteen of the infants were rt-examined , 
after three months to one vear. Conclusions 
cannot be drawn from so small a number of 
cases but redundancy of the colon was lesse 
marked in this group, probably because of 


a 9 


$ 
growth of the body in length. Further group 
studies should be made of childrengof diffefente ~ 
ages in order to follow up the further lop- 
ment of the colon.—/udrey G. Morg 
& P 
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BousL®s, Jonn S. The normal stomach and 
sm@ll intestines ia the infant. Radiology, 
Sept., 1942, 39, 253-260. 

Little attention has been paic to the, study 

, 01 the normal gastrointestinal tract in the in- 

* fant and voung child. In studying the roentgen 

Sattern of the gastrointestinal tract, the author 

was struck by the differences from the adħlt 

pattern. He therefore made photographic 
étudies of the gastro ntestinal tract in fetuses 
and infants who died at birth or shortly there- 
after. Photographs, photomicrographs | and 
roentgenograms of such tracts are reproduced. 

Anatomist. have generally claimed that the 
stomach of the newborn child les vertically 
with the greater curvature to the left and the 
lesser curvature to the right. It s also claimed 

that the infant's stomach does not have a 

fundus. The author's roentgen examinations 

showed that in the infant the stomach is high in 
the abdomen, and usually transverse in position 
with the lower Border of the greater curvature 
above the level of the third lumbar vertebra. 

The fundus and subdivisions of the stomach can 

be recognized definitely. The rugae are present 

and increase in development with the growth 
of the fetus. The musculature is poorly, de- 
veloped. The duoderum is not yet differen- 
tiated. Both the jejunum and ileum are small 

narrow tubes. The pylorus is well de- 
fined. In the infant at birth there is a change in 
the character of the mucosal folds at the junc- 

tion of the jejunum and ileum.—Audrey G. 

Morgan. 


DEAMBR, Ww. C., and Capp, CHARLES S. 
Clinical aspects of gastro-intestinal disease 
inghildhoogd. Radiology, 1942, 79, 273-277. 


The author discusses the clinical aspects of a 
number of gastrointestinal conditions in child- 
heod which may be encountered by the 
roentgenologist, inchding celiae disease, or 
chronic intestinal indigestion, Hirschsprung’s 
dfease, or hypertropay and dilatation of the 


colon, gntussuscgptior, peptic uker, Meckel’s. 
e diverticulum, 


rheumatic abdomen, mesenteric 
lymphadenitis and abdominal allergy. The dis- 
cussion is confined to the clinical, not the roent- 


egen findings. 


In closipg the discussion on the series of 
artigles on gastrointestinal diseases in child- 
*hood, Dr. Mlenderson said he had been asked 
“W hatas a normal coon?” and was obliged to 
at he did not know. The question 





evefrs. The sigmoid tends to change its pr sizion 


in the abdomen from*time to time but fs can 
be shown only by serial examinations. As to 
the question of how long the apparent e onga- 
tion of the sigmoid persists, none of the ealcyen 
studied were examined after more than < year 
ind he cannot,give any statistics on the = sbyect. 
—Audrey G. Morgan. 


SPIESMAN, MaNvuEL G., and RvuB=s:TEIN, 
Hyman I. Hodgkin's lymphogranulons (-ec- 
tal striature). Ann. Int. Med. , August 1942, 
77, 349-359. 

Hodgkin's disease of the gastroint=t nal 
tract is rare and stricture cf the rectum -used 
by this disease is so rare that the case rez orted 
here is the third one known. The etio ogy @f the 
disease 5 not known. 

Hodgkin's rectal structure must be diferen- 
tiated from carcinoma of the rectum, lyrmpho- 
pathia venereum, ulcerative proctitis ang —l'tis, 
amebic granuloma, tuberculous and sypulbtic 
stricture of the rectum and post-irrae ation 
stricture. 

The authors’ case was in a young wor-ar. of 
teventy-tour who first came for treatn=nt in 
November, 1931, for dry cough with no & story 
of respiratory infection. The picture we sach 
as to suggest either leukemia or Hocgkr s dis- 
ease. Examination of an excised cervical _ymph 
node August 4, 1932, showed the changes tv pi- 
cal of early Hodgkin's lymphogranu.ocma A 
biopsy from the perirenal region taken seme 
three weeks later showed a much me= ad- 
vanced stage of the disease. 

Deep roentgen treatment was given ander 
which she improved greatly and the rext 
summer (1933) she became pregnant ard was 
delivered of a normal baby on May 17. 1634. 
Labor and the puerperium were moderately 
febrile and during the three months fo! owing 
celivery oliguria developed, accompan=i by 
lacreasing pain in the abdomen and left lambar 
region with progresssive ecema of the Eas A 
castrointestinal roentgen examination d d ^ot 
show anvthing abnormal. 

On August 15, 1943, pyelograpny : x wed 
that the eft kidney was not functioning. G ands 
were found compressing the left k:dne^ end 
ureter and a biopsy specimen ghowed the pic- 
tare of Hodgkin’s disease. 


Under deep roentgen treatment “she improved 
+ 


N 
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and gained weight until the summer Wf 1939 chiefly of latus and constipation. He hl atypi- 
when she complained of tenesmys and m®ẹęsan- cal signs of incomplete obstruction, s&h as 
guineous stools. In March, 1939, rectal exapi-e tenderness, pain, tympanites, nauseg and 
nation showed a firm cdhstricting ring in the vomiting, and a diagnosis of intestinal ¢bstruc- 
ampulla of the rectum. Further roentger treat- tion fas made. A tumor of the ileocecal valae 
ment wzs given. removed on operatien proved to be a primary * 
elhe question arises as to whether the con- lymphosarcoma. The patient died and autopsy 
stricting rings were caused by the Hodgkin’s showed recurrent metastatic lymphosarcoma of 
. . . . " a . " | @ . 
disease or the irradiation, but bigpsy specimens the peritoneum, heart, anterior mediastinum, 
showed that the Hodgkin’s infiltration had ex- mesentery and retreperitoneal organs and tis. 
tended trom the abdominal and pelvic esions. sue. 
From this time the course was retrogressive Only about 376 authentic cases of lympho- 
with fever, abdominal pain, tenesmus and stools sarcoma of the small intestine have been re- 
. . es d ry id 
containing blood and mucus, followed by pro- ported. The authors found only 1 case among 
gressive emaciation with bronchial congestion. 38,076 surgical tissues and 11,446 autopsies. 
The patient died January 11, 1940, more than Their second case was seen soon after this in- 
eight years after the beginning of the disease. vestigation was mace. mire» G. Morgan. 
Autopsy was not permitted.—Audrey C. Mor- ; | 
"an MiLLER, EarL R., and HERRMANN, WALTER W. 
i Argentafhn tumors of the small bowel; a 
its, used Mass fem d. aid roentgen sign of malignant change. Radiology, 
A ~ I n ' { *5 4 co oS 3 " s., A > ; 
- AUGUST, 1942, 7O, 214-223. 
Jounsron, Roperr. Lymphosarcoma of the goo. "MES INNEN 
intestine. Arch. Surg., Dec., 1942, 45, 945- Carcinoids or argentaffinomas are rare tumors 
956. that originate in the argentaffin cells, so named 
ee eee Soxuetius da . 4, because of their affinity for silver, found at the 
Tumors of the small intestine are relatively buscas (fos sia Git A E oo dh i 
; i ses o crypts cf Liebersühn in the gastro- 
rare as compared with those of the stomach and . : ype : 8 
l ; ; intestinal tract. They are generally benign and 
large bowel, due to the anatomic and fuectional " pra ede n E 
eal uve cll dia cni Serena of no clinical importance. But the authors have 
^ ` . & - . . è 
sna l ; seen 5 cases of malignant small bowel carcinoids 
lhe authors describe 2 cases of lvmpho- whieh thee describe 1a dera] : f 
. Tw A. ‘hic ey describe in deta l, one in a man o 
sarcoma of the small intestine. The first wasin n. i Ru p ' 
a man of forty-two who reported that he had fifty, one in a woman of fifty-fhve and one in à 
€ c - c c MO va 
ids ; i man of sixty-seven. 
had bilious attacks associated with nausea and Cemanalle ah onti á ‘ddl 
"i | senerally these patients are middle-agec 
vomiting since childhood. Later he had consti- TAM WM SC F f f Bed» 
pation necessitating excessive use of cataartics, gems MUN gn is uer m á oed diodes 
j í Tuis: days ap. They complain of lorg-standing gase- 
and for three months before examination he uae a, p Jie Parii. a ai 
ous distention, bloating, periumbilical pain and 
had hac a dull ache in the abdomen sometimes tesdilv inersasinn be of seske Th 
Appeoa steadily increasing loss of we ght. roent- 
Increasing to sharp pain. An indefinite mass was eR 5 B -— 
OMEN a right side of the abdomen. A roent. 8 98r am shows the small bc wel distended, with 
` € & E - . . - e 
i P gas and fluid up to a point of partial obstruc- 
genogram showed the terminal 8 inches of the 9 : a ad . 
- | tion. Careful examiration at the site of obstruc- 
ileum somewhat dilated, suggesting par-ial ob- . wes i 
i i si. = 2 tion shows a small Alling defect and the bowel 
struction. The mucosa of this part of the ileum . : Wu de 
E. cd i is found to be kinked. The diagnosis is suggested 
was mottled, suggesting inflammation. A diag- de bis 14 a 
dap : ET .^ — by the association cf kinking and tumor of the 
nosis of terminal ileitis was made and operation i ^e - 
à S A : l bowel.—Audrey G. Morgan. 
performed. The mass found in the terminal , « * 
ileum on operation proved on histological ex- " SKELETAL SYSTEM , o 
amination to be a very malignant lymohosar- S M I ic B ` 
rya 09$ . j ISSMAN | YY > I NI 
coma. The terminal ileum, the cecum and a ` pé unciis, idet ees AEN Ae 
^ . N N. e r 
part of the ascending colon were removed and pide eS Rie POOR Cane Sp penr ener ol the 
bores in Cushing’s syndrome. Radiology, e 


the ends of the uninvolved parts of the ileum 
and colon sutured together. The patient re- 
covered after 155 days of hospitalizatior and is 
free of recurrence after four years. 

The other patent was a male high school 


student seven teen years of age, who complained 
e 


Sept., 1942, 39, 238—292. 


a 
* The authors discuss 7 cases of Cushgng's 
syndrome seen at Mt. Sinai Hospital. They’ 
were all in adult females, as the maigss&v of 
cases of this disease are. The clinicalfffeat 
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picture ct a eukemic leukemia is assoct 
ertersive destruction of bone.—.duc 
Vorgan. 
d 
LEVITT, *rEr, and Levy, Dexter S. Multiple 
mvelara. fnn. Int. Med., Nov., 1942, 77, 


e9063-8.. x 


Muitg 2 myeloma is a form of malxnant 
tumor w h multiple foci in theered bone mar- 
row. The etiology is unknown. The majo-ity of 
cases oeur im ma es between the fourth anc 
sxth de-ades. The most important method of 
ciagnos . is by roentgeg examinatior of the 
bones, bt the final diagnosis must Be made br 
ricrosc wic study. The blood picture is not 
charact=mstic except for a marked anem a. 

A case is described m a young man of twenty- 
five H= was well antl September, 1936, when 
he deg=@ to have a dull aching pain in the 
thighs. ~e thought this was only the result cf 
ove--exertion for about a year, but the pain 
steccil> ncreased until he was unable to work 
ind bae sharp and stabbing. In November, 
1938, Œ= was sent to hospital. He presented 
ma-ked anemia bat no Bence-Jones protein in 
the ur*-. Roentgen examination showed mye- 
lom.atows lesions in the skull, lumbgr spine, 
pelvic tenes and along the shafts of the femugs. 
He we kept in bed until his death Merch 23, 
I9zC, ar d given treatment for the anemia and 
other: ^nptomat c treatment. He suffered such 
intense pam that the use of narcot cs was 
necess-ry. 

Aut »sy showed complete disintegration of 
most e- the bones of the body. There was edema 
of the lower extrem ties caused by obstruction 
to vex vs -eturn bx the masses in the pelvis 
There were metastatic calcifications of the skir 
and ki treys, myocardial degeneration znd dila- 
taton « the heart and edema of the lungs — 
Adres G. Morgan. 


MENvLLE, L. J., Wititamson, L., and Mar- 


en anc Radium literature 
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case. Radiology, Oct., 1942, 39, 41C—ẹ10. 


e 

The first case of late rickets associatel with 
albuminuria was reported by Lucas uff 1883. 
Th: authors’ case reported in this artic brings 


the number of reported cases up to 128. There 
are two theories as to the caase o? renal rickets. ° 
Cne is that the primary causative factor is kid- 
n*v disease dating from birth or early youth 
a ed the other is that it is dre to malfunction of 
the pituitary. The blood calcium is usually 
decreased in renal rickets and phosphorus in- 
creased. 

Renal rickets occurs as a rule in late childhood 
and apparently has no sex preference. There are 
two types of bone changes, the -achitic, type 
end the woolly type in which, ir* addition to 
decalcification, the trabeculae are thin and the 
m-=taphyses suggest moth-eaten bone. 

The authors’ case was 1n a white boy six years 
of age who was suffering from disturbed bone 
formation and severe anemia. For nine months 
he had had yellow discolorati@n of the skin and 
jad steadily lost weight and strength and for 


. 
she past week had been unable to stand. He 
zradually grew weaker in spite of blood trans- e 


fusions and infusions of saline and glucose 
a^d he died five days after admission. Roentgen 
examinations had shown decalcification of the* 
bores and calcification of the arte-ies and soft 
tssues. The skull showed thickening ag the 
tables, especially at the base. A pyelogram 
showed no signs of calcul ; there was bilateral 
CGlatation of the pelves but the calices were 
small. Autopsy showed the kidneys small, pale 
end scarred with several small cysts on the 
surface and small areas of calciicatiom in the 
parenchyma. Areas of focal calcification wepe 
found throughout the aorta and the common 
and external iliac arteries. The bones showed 
erosion of the cortices. decalcification and 
widening of the haversian canals and fibrgsis 


and giant cells. There were hematopoietic foci e 


n the marrow of the diapaysis of the femur and 


tissiy, D. Renal rickets, with report of a n the vertebrae.—dudres G. Morgan. à 
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are Increasec fat on the trunk, vascular hyper- drome, Pisseminated. osteitis fibrosa, Paget’s 
tensiog, amencrrhea, purplish stripes on tht — diseagg® mongolism, pineal gland distritos 


abdonWen, caoleric facies, varying degrees of 
hirsutii&n, acneiform eruptions on the face and 
trunk And decreased sugar tolerances The 


«characteristic roentgen change is osteoporosis. 
Six of the autho-s’ patients showed osteoporosis, 
which was most frequent in the skull but mogt 
marked*in tie spine and ribs. In 1 case the 
femora and humeri were also involved. The 
@steoporosis of tae skull, seen in 5 of the 7 cases, 
was irregular v distributed, occurring most fre- 
quently in the frontal and parietal regions. The 
osteoporotic areas were roughly triangular in 
shape, or in some cases roughly circular, re- 
sembfing cageer metastases. 

The osteoporosis of the spine was barely 
visible in some cases wh le in others it was so 
severe as to have caused compression fractures 
of the bodies of the vertebrae. There was a 
characteristic chenge in the anterior ends of the 
lower ribs near the costochondral junctions. 
The ribs were efpanded to about twice their 
normal size for a distance of about an inch and 
this area was outlined by a calcified shell. The 
roentgen and histological picture was that of 
callus. 

Nearly all cases of Cushing’s syndrome® re- 
ported in the licerature are associated with 
basophilic pituitary adenoma. 
emi? of the autrors’ patients presented carci- 
noma and 3 acenoma of the adrenal cortex, as 
proved on operation or autopsy. Audrey G. 
Morgan. 


CONNOR, Paur J., and Maier, F. JuriaN. The 


value of roentgen rays in he diagnosis of 


“endocrine diseases. Radiology, Sept., 1942, 
e ~ © 

39, 253-257. 

Endocrine cisturbances frequently cause 


changes in the bones that can be diagnosed by 
e roentgen examination. It ss important for the 
roentgenologist to know the nature of the bone 
changes in the different endocrine diseases and 
for all physicians to realze that they must 
ynderstdhd she essential facts of endocrinology, 
no matter what their specialty. 

A brief review is given of the bone changes 
that can be diagnosed roentgenologically in 
acromegaly, gigantism, dwarfism, both of the 
endocrine and nen-2ndocrine types, Simmonds’ 
daseaSe, Cushing’s syndrome, hyperthyroidism, 
Addison’s disease, hyperadrenalism, hyper- 
fyr@dism, the Schiiler-Christian syn- 








y pogonadism. E nlargement ot the thymus 
glard can be demonstrated only by roentgen 
examination. Ordinarily roentgen examination 
is of little value in hyperthyroidism Eut in long- 
standing cases it. may show osteoporosis angl 
often osteomalacia. It may also be »ossible to 
demonstrate a substernal thyroid by roentgen 
examination. ° Audrey G. Morgan. 


BARDEN, R. P., Berk; W. P., Pratt, G. E. and 
Teytor, W. R. [Ewing's endothelia! myeloma 
with extensive skelétal involvement.] Radiol- 
Og ^, Sept., 1942, 29, 334 336. 


The subject of this clinicopathological con- 
ference was a white boy five years of age who 
had a history of seven months’ pain in the 
joints and intermittent fever. He had been 
treated for acute rheumatic fever without im- 
provemert. Laboratory examinations showed 
red cells 2,800,000, hemoglobin 50 per cent. The 
white count was 2,000, of which 68 per cent 
were adult lymphocytes. Roentgen examination 
ot the ske eton showed many punched out areas 
of rarefaction in the skull, pelvis and the 
diaphyses of the femora and tibiae. AlL the long 
banes shewed smooth, regular periosteal pro- 
liferation extending along the shafts. During 
the next two months enlargement of tke spleen, 
liver end lymph nodes appeared. The child was 
given supportive and roentgen therapy but 
with the beginning of the eighth mon-h began 

lose ground steadily. Subcutaneous ecchy- 
moses and persistent neutropenia developed. A 
week before death the white count was 300 with 
no po ymorphonuclears. This agranu ocytosis 
was associated with generalized turunculosis. 

A st idy of the roentgenograms led to a roent- 
gen diagnosis of sympathetic neuroblastoma 
with extensive bone metastases. A study of the 
bone marrow, however, showed cells like those 
of Ewing's endothelial myeloma and the patho- 
logical diagnosis was Ewing's endothel al mye- 
loma with extensive bone involvement. 

In tae ciscussion Dr. Pratt said that the 
origina. blood picture led ło a diagnosis of 
lymphatic leukemia and asked whether a leuke- 
moid blood picture was often seen with bone 
metastzses of tumor. Dr. Belk said he would not 
say It was trequent but that it might occur in 
childrer in extensive replacement of bone mar- 
row with tumor, and it should always be con- 
sidered in. differential when the 

e. 
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THE ROENTGENOLOGICAL APPEARANCE OF THE 
GASTROINTESTINAL TRACT IN SCLERODERMA* 


By CLAYTON H. HALE, M.D, 


e 
cmd RICHARD SCHATZKI, M.D. 


© BOSTON, M#SSACHUSETTS 


HE purpose of this paper is to call 
attenton to the fact that scleroderma 
may produce changes in the gastrointes- 
tinal tract, and tc describe the roentgeno- 
logic appeararke of such changes as we 
have observed them at the Massachusetts 
General Hospital. 
Progress ve dysphagia and esophageal 
disturbances in scleroderma were first re- 


e ported by Ehrmann’ in 1903. In 1937, Weis- 


senbach and his collaborators!5!7?!5 re- 
viewed the literature and collected 14 cases 

scleroderma in which the patients expe-- 
enced difficulty in swallowing and roert- 
genologically shewed delayed emptying of 
the esophagus. They also described tie 
roentgenclozic appearance of the esophagus 
and tlfe patholcg c changes in 4 cases of 
heir own More recently Weiss, eż al,” 
Jackman, 3nd Ochsner and DeBakey’ 
have repc-ted esophageal obstruction in 
patients with scleroderma.T 

*While changes in the esophagus associ- 
ated with scleroderma have attracted the 
attention cf various authors, we have been 
able*to finc only one case report as evidence 


„that s@lerederma may change the appear- 


ance of the sma! and large intestine. This 
case was published by Rake " of the Johns 
T Published * nce paper was completed: Lindsay, J. R., Ter- 


pleton, F. E., end Rothman, S. Lesions of esophagus in geneva - 
1zed pgogressive scleroderma. 7. Am. M. ASS., 1943, 123, 745-7 $6. 


* From the partment of Radiology, Massachusetts 5ene-al Hospital, Boston, Massachusetts. Read bef@re the Nw England 


JN Society, February 19, 1943. 


Hopkirs Department of Pathology n 1931 
The roeatgenologic exam nation showec dil- 
atation of the small ard large im=es-tes 
and what was thought to be an almst eom- 
plete obstruction of the descending colon. 
Dilatation of the colon was confimgel at 
autopsy but there was mo evidence ef ob- 
struction. The dilatation was explamed on 
the bas s of spasm occurring in the pelvi- 
rectal ehincter, although no hype trephy 
of the muscles could be demorstratec. 

From our own observztions it wæalc ap- 
pear that roentgenologic changes in the 
intestir2s, as well as in the esophazus, are 
not rare, and that they are of clin.ca im- 
portamee (Table 1). 


AUTHORS’ MATERIAL 

Studs of the Esophagus. During the pas- 
five years at the Massachusects “several 
Hospital we have examined the upper gas- 
trointestinal tract of 22 patients (1; fe- 
males znd 7 males) who were kmown to 
have sderoderma, varying in durat=n rom 
five months to twenty-two years. n 7 of 
the group, examination cf the esophagus 
was made because of dysphaga. he re- 
maininz 15 had no defini-e symptorrs refer- 
able to the esophagus; they were examined 
routinéy for the purpose of this scxdv. Ir 
^ of th? symptomless grcup, however, zare- 
"ul questioning disclosed that a sensacion 
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*ot material remaining in thé mid 






the skin hatl no correlation with the extent 
re . * 

of the changes in the esophagus. ‘ 
The roentgenologic abnormalities ih the 


, and 
in. fol- 
lowing the hurried ingestion of foot, or 





































































appeared abnormal roentgenologically; 


showed no abnormality. Eight patients, 
who were without subjective symptoms, 
showed -oentgenplogic abnormalities. The 
extent o7 the sclerodermal involvement of the region of the lower esophagus wi 
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pharynx to the stomach was prolonged; na 
some cases complete emptying of the 
6 
eesophagus was delayed for zs much asghalf 
an hour. As a rule, the bariam passed into ^v 


only 







after eat ng a large megl, had been notic&d.* positive cases were not absolutely idghtical : 
^y^ € 
TABLE I | *. p" 
ANALYSIS OF AUTHORS' MATERIAL r 
e a » NM : i B a EE d Em uM 
On Admission Psophagus Intestines 
ee | " IP a Ls secre’ T 
| pr l Diag- Roentgen 
Case |Sex | Dura- | Extent nosis Clinical | Roentgen | Clinical examination 
Age} tion of | of skin by symp- | examina- | symp- — ——— 
disease | involve- toms tion | toms Small Large 
g | =e p intestime | intestine e 
1 |M|20o| 2yr +++ Clin. No Positive Yes Postive | Negative 
e | | Biop. . 
I F | 28 2 yr + + Biop.* Yes Positive Yes Pos tive | Not 
| examined 
examined 
» iv |F |42| 2yr. | ++ Clin. No Positive Yes Pos tive | Positive 
V F |22| 3yr. ++ Biop. Yes Positive Yes Negative | Positive 
VI F |23 2 yt. +++ Biop. No Positive Yes Nelative Negative 
vie | F |63| 6 yr +++ | Autopsy Yes Positive Yes Negative | Negative 
vir | F | 35 | ryr ++ Biop. No Negative No Not Not 
Autopsy examined | examined * 
IX Fo| 14 I yr ++ | Clin. Yes Positive No Negative | Negative 
x | F |49| 4yr ++ Clin. No Positive No Not Not 
| examined | examined 
XI KF} 64} 5mo. | ++ Clin. No Negative No Not Not - 
| examined | examined 
xii | M | 39 | 22 yr. +++ Clin. No | Positive Noa Negative Negat 
° xii | M | 59/13 yr. | ++ Biop. No | Positive No Negative | Negative 
xiv | F |56| § yr. + Biop. Yes Negative Ne Negatrve | Not 
. | examined 
á XV F | 46 | 12 yr + + Biop. Yes | Positive Na Not Negative 
| examined | 
xvi | M| 58/ 12 yr ++ | Biop. No Positive Nc Negatme | Negative i 
xvii |F | 36] yr +++ Clin. No Positive No Negatrve | Not " « 
| » exargined 
XVIII F 131 3 yr + | Clin. No | Negative No Negatrve | Negative 
xix | F | 54| 2mo. | + Clin. Yes Negative Yes Negative | Negative 
Biop.* | e 
xx | F |i ¢ mo ++ Clin. No | Negative Yes Negative | Negative 
xxi |M 37] 2yr. | ++ Clin. No Negative | No Negatrve | Negative 
e xxii | M| 3] ryr j- Biop. No Negative No Negative | Negative . 
— i e — 
* Also dermatomyositis. . . 3 T 
. ^ e e 
‘ Of the 7 patents who complained of but they followed a certain pattern. The* 
dysphagia, 5 showed an esophagus which time of transit of the barium from the 
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Appearance 


slight delay ; whem it had reached the lower 
end of the esophagus it passed into the 
stom&ch as a slow but fairly constant trick- 







le. None cf the patients showed any dif- 
ficulty}in imtiatmg the act of deglugition, 
ee 


I. 4. Case Iv. 


*ind is still ted wrta barium at the end of five minutes in the upright position. There is a ocalized point 


FIG. 


of constriction 1 em. above 


barium swallow shows 


the basiur beimg thrown into the pharynx , 
* and upper csophaa ris in the normal manner. 
[n several »atier-s the lower 2 or 3 centi- 
meters of the esephagus appeared ichs 
narrower than usual and gave the impres- 


SION of résisting dilatation beyond a cefi-, 


itely fixed diameter, although the wal! 
itself did ^ot seem to be rigid. Above this 


» \ 
D, 


of Gastrointest: 







the diaphragm. 5. Cas: 
the esophagus nearly full of Farium. Little if any peristaltic activity 
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ü - 
area, NL ^ esophagus was somewaat dilated* 
"a gyoss dilatation, such as i: 
omon in cardiospasm was seen m any 


however, 


E 


aof the i‘ atients. In Igcase, the esephazus ap- 


peared narrower than normal throughout 





The upper half of the esophagus is slightly w dened. The lower half is somew st narrow 


ix. Roemtgenogram taken fifteen mirutes after the 
vas seen. 


* 
Its entire course. In general, there was a 
tendency for the esophagus tc sta» open 
after the main bolus of barium had passed 
through it, to contain a large cane of 
air, anPfor the barium to adhere to the wall 
longer than would be expected in patients 
of this age group. Thg moton of the 
esophagus appeared to be dininisi ed. In 


r 
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"no patient was there residual flutd-a food soon as it réached the cardia. Also in sclero- 
e in the esophagus at the time of the Qami- derma, the dilatation of the esophagug was  . ' 
nation. , much less marked than that seen 1n cdrdio- 
All the abnormalities noted were nore® spasm, and no spilling of the bariu into i 
marked in the horizontal position, g ving the twachea was ever observed. Th€ main ° 


. . . . . B ce 
the impression that the esophagus hac lost difference, however, lies in the fact that, 7 
it normal peristaltic force and was re ying the changes in the esophagus do not, as ( 
: ying g g ! 





J . ^ . E . . 
more or less on gravity for its emptying. In rule, appear roentgenologically to involve 
e 
e 
e 
* 
b 
om 
e 
e 
| wae : ! " B 
Fic. 2. 4. Case 11. Barium retained in the esopaagus after a period of ten minutes in the Forigontal postion. 
The upper half of the esophagus is filled with air and the barium clings to the walls. (This was a finding 
frequently noted in the positive esophageal cases.) B. Case xi. Roentgenogram taken five minutes after 
e 


barium swallow in the upright position shcws moderate dilatation of the lower third of the esophagus. 
Chere was little peristaltic activity. 


é . 
larity to the esoyfhagus of an elderly person. entire lower third or half, so far as acttvity ~ 
There is a superficial resemblance be- eand elasticity of its wall ùre conêerned. 
* tween the appeafance of the lower end of Study of the Stomach. The stomach was 
the esophagus in a patient with sclerod2rma examined in 22 patients. In some cases 
and that cf one with cardiospasm, buz dif- there was considerable delay in emptying; a, 
ferentiation 1s usually possible. In sclero- in some there was spasm of the antrum.  , 
derma we have never seen complete ob- ‘The significance of these changes, however, 






























struction as yn eardiospasm, the barium is doubtful. " ' 
usually staring to run into the stomach as Study of the Smat! Intestine. Four.of the Pd 
f i 
a \. J - 
, 
í 


« gastrointestinal tract, noted at the same time as 
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: 
18 patients in whem the small intestine was 
studeed showed remarkable changes roent- 
geno,pgically. In 1 of the 4 cases the intes- 
tinal Symptoms ard the appearance of the 
yatestinme stood ir the foreground, afd the 

resence of scleroderma was discoverec 
ater more or less accidentally, whereas in 
the 3, other cases scleroderma had betn 
present for many years. Recognition of 
ehese changes in the small intestine appears 
to be of particular clinical importance, and 
therefore the 4 cases are described in detail. 


Case I. Z K., a white male, aged twenty, was 
first seen in August, 1941, with a history ef 
gradually develop rg pigmentation of the skin 
over chesz, hands and fingers, of two years’ 
duration. For three months, there had been oc- 
casional swelling of the fingers. and ankles. 
Physical examination revealed dark pigmenta- 
tion of the skin covering the entire body, and 
brawny edema $f the face, ankles and several 
fingers. There was limitation of motions cf -he 
hands, fingers ane ankles. 

This pet ent’s frst complaint referable to the 


the beginning of tae skin pigmentation, vas a 


* so-called sour stomach, characterized by heart- 


burn, gaseous eructations and a sensation of 
swelling erd fullness in the left upper abdor en 


^ l wo mortas before admission he began to have 


mild, bu- sharp, cramp-like pains in the epi- 
gastrium radiatimg to the left and downward. 
The pam frequently occurred at night, espe- 
cially it he were tired, lasted about thirty 
minutes, and was at times accompanied oy 
nausea ar 1 vomit ng. His distress was relie ved 
y apple ag pressure over the left side of his 
abdomer. when in the sitting position; it was 
not relieved by *cod or alkali. During the two 
of three weeks just prior to entry the vomiting 
became mere freqaent. For several months. the 
patient had noted that his stools were rnore 
fluid than usual; he had three or four partly 
formed movements a day. There had never deer 


any dy®shagia. * B 


Roentz=nologte zastrointestinal studies shawed 
slight widening of the lower two-thirds or the 
esophag.3, whien remained full of air for a com 
siderabl2 time. There was no definite narrowing 
at any Evtl. The mtediabe passage of bariun, 
into the stomack ave . 
passage was only a eds in the horizonte! 
position: the lawer third of the esophagvs re- 
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e - 
Fic. 3. Case 1. Roentgenogram taker one tour after 
barium meal shows the di atation o£ thee :odenum 
and v »per loops of jejunum. 


mained filled with barium fifteen mir aces afte- 
it had been swallowed. In the uprighk: positicn 
the emptying was slightly faster. bu- the bari- 
um clung to the esophageal wall fer ar ndefinite 
period of time. 

The stomach was not abnorm:!. Te second 
and third portions of the dvedea:m were 
markedly dilated, measuring 2 inches in width. 
The barium passed very slowl. towards tre 
ligament of Treitz, eventually filing rwo mark- 
edly dilated m of upper jejunur- (Fig. 3). 
The passage of barium througl the smell m- 
testine was prolonged, none hav ag reached the 
ileocecal valve at the end of seven murs. Wo 
demoastrable change in the muc tse »arterr. of 
the small intestine was noted. 

After this examination the quesricr was 
raised as to whether the a-oficity 2f the upper 
small intestine could not be ex-^lar-4 cn the 
same basis as that seen àn che «sophagr, 
namely, as being connected wita the paciert’s 
scleroderma. 

A bafium enema showed an essz-tia ly nor- 
mal rectum and colon. Redux Faria from zhe 





: 
days |@ter the 
was re-examined following ther-ptv. x doses of 
e 


termmal ileum. Several patient 


[4 

mecholyl but the findings were essentially un- 
changed. He was discharged with only slight 
improvement in his epigastric ‘symptom; and 
no change in the appearnce of his stool. He 
was followed in the Out-Patient Department 
for the next year, during which time attempts 
were made to alleviate his gastrointestinal com- 
plaints by different dietary regimens, as well as 
therapeutic doses of nicotinic acid and vitamin 
B complex in the hope that his diarrhea right 
be due to vitamin deficiency. At the time h2 was 
last seen, November, 1942, his condition was 


unchanged. 
e 


Summary of Case I. A patient? with ex- 
tensive scleroderma and characteristic 


esophageal changes showed dilatation of 


the duodenum and upper loops of jejunum 
and marked delay in transit of barium 
through the small intestine. 


Case rr. L. T., a white female, aged twenty- 
eight, was admitted in August, 1941. She zave 
a history of having had considerable epigastric 
distress ard gaseous eructations, without -ela- 
tion to meals, for the preceding two vears. She 
often experienced a sensation as of regurgitated 
stomach contents remaining in the lowey esoph- 
agus. The symptoms were attributed to aerg- 
phagia; antacid treatment gave her almost 
complete relief. 

One year later she noticed for the first time 


tanning of both sides of her forehead, ou* of 


proportion to the amount of sun exposure she 
had had. Other exposed parts of her body 
showed similar but less marked pigmentat on. 
Shortly after the appearance of the skin chanzes, 
weakness cf the shoulder and hip girdles, fol- 
lowed by numbness of the hands and feet, de- 
veloped. The diagnosis of Raynaud's disease 
and scleroderma was made, and bilateral sym- 
pathectomy was done. Biopsy showed sclero- 
derma and dermatomyositis. 

Roentgenalogic examination showed that she 
esophagus cid not distend to the size seen in -he 
average patient. There was no obstruction or 
localized area of narrowing at any point, but 
the emptying tim® was prolonged. 
slight fixation of the esophagus as it crossed 
the left main bronchus and only feeble peri- 
staltic activity was seen throughout. TRe upper 
half remained filled with air through wh ch 
barium cou d be spen clinging to the mucosa 
(Fig. 2, 4). 


The stomach and duodenum were 
@ 


normal. 


There was 
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The jejunal loops were definitely dilated. Ob- 
sérvation was carried out over a period ofeeight 
hours, at the end of which time the greater 
portion of the barium was distributed thtough- 
out tke jejunum anc ileum. There was some 
gastric residue, and the jejunal loops still 
showed some dilatation. 
of,the visualized small intestine appeared nor- 
mal. ° 

Two months later the patient was re-exam- 
ined following therapeutic doses of prostigmine® 
The appearance of the esophagus, stomach and 
small bowel, however, was essentially the same 
as on the first examination. The colon was not 
examined. The patient was discharged unim- 
proved December, 1941, and has net been seen 
since. 


Summary of Case iI. A patient with mod- 
erate scleroderma showed prolonged emp- 
tving time of the esophagus. The esophagus 
was slightly narrower than normal and had 
feeble peristaltic activity. Filling of the 
dilated loops of jejunum persisted over an 
observation period of eight hours. 


Case 111. A. B., a white male, aged sixty-one, 
enteyed the hospital in January, 1942, because 
of nausea and occasional, vemiting, dawly 1m- 
creasing in severity, of two months’ duration. 
For two weeks before admission he had vom- 


The mucosal pattery 


: : o. SE 
ited a* least once each day. He complained of 


dull, ocasionally cramp-like, fairly constant epi- 
gastric pain, starting in the epigastrium and 
radiating a few inches to the left and down- 
wards. Vomiting gave temporary relief. A more 
careful search into the history revealed that 


the patient had felt slightly below par for a, 


year, that his appetite had been poorer than 
usual, and that his weight had dropped 4o 
pounds in the year. There had never been any 
dificulty in swallowing. Thickening and 
creased pigmentation of the skin over 
dorsum of his hands and fingers, which caused 
moderate limitation of motion, had been pres- 
ent for one year. 

Physical examination showed a wel? devel- | 
oped mam im whom signs of weight loss were 
obvious, although he was not emaciated. Slight 
epigastric tenderness, but no muscle spasm, was 
present. He did not appear to be in pain. The 


ehands showed typical scleroderma. 


Roentgenologic examination of the esophagus, 
(January 5, 1942) showed no abnormalities. The 
stomach, which did not appear definitely en- 


p- 
the . 


` 
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e 
larged, gontasned an unusual amount of foad 
and flyid. Barium passed without difficulty inte 
the first and second portions of the duodenum. 
The third portion wa: dilated. No barium cou d 
be forced in-o the =junum during a twenty 
minute period of roentgenoscopic observation. 

ter the udper two loops of jejunum were 
demonstrated. Thev were dilated, and at the 
end of four hours nc sarium was seen to have 
passed beyond the c lated loops. These findings 
were interpreted as obstruction of the upper 
jejunum. Nc definit: point of obstruction could 
be demonstrated (Fx. 4). 

Supportive treamment and Wangensteer 
drainage tai ed to alleviate the symptoms, anc 
laparotomy „was pe-formed. At operation the 
proximal 65 cm. of sejunum was found to be of 
a peculiar crayish eclor and markedly dilated 
with individual saccular areas of still greater 
dilatation, £ to 7 cn. in diameter, located along 
the mesenteric side of the jejunum. The wall ef 
the gut wes not actually thickened but felr 
firmer thar ems The peculiar dilated state 
of the jejunum dim rished gradually, becoming 
normal in sze, colo: and contour approximately 
75 cm. from the ligament of Treitz (Fig. 5, 4). 
Ten cubic centimecers of I per cent novocain 
Was injected into the celiac axis, and immedi- 





Ic. 4. Case 11. Roentgenogram takea fowr hours 


p.c. shows dilatation of the upper *wo »- tree 
jejunal ops with no evidence of Ezriun. having 
passed beyond them. 





FIG. @ Case ur. 4, photograph taken during laparotof-y show ag dilated loop of jejunum. &9ecal ns sim- 

» ilar to those shown here are well demonstrated roenzgenologically in Figure 74. B, rgenteenogr=m takea 
sixteen days fol«wing operation shows an essentially normal appearing gastrointestina trace At ths 
time there had been a recurrence of the clinical symtoms. i 
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ately peristaltic and tonic contractions were within normal limits, the patient was yomiting 
evident in the dilated loop. Its normal diameter — «everal hundred cubic centimeters of fluid each « ' 
was not restored, however, afd the response day. He was on constant Wangensteen suction 
was transient, disappeasing entirely within d and his entire food intake was parenteral. ! 
few minutes. After some hesitation, the surgeon On. the twenty-1fth postoperative day a Em 
decided to resect the pathologic appearing area, fourth roentgenologic examination showed ‘io 
removing the most proximal 80 cm. of jejunum. passage of barium from the stomach to t 
listopathologic report of resected jejunuir: Ede- duodenum throughout thirty minutes of ob- 
ma and hypertrophy of submucosa anc inter- servation. At the end of ninety minutes some 
stitial tissue of mesentery, cause*undetermined. barium was scattered throughout the duo- 
e 
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Fic. 6. Case i11. 4, roentgenogram taken on the twenty-fifth postoperative day shows filling of three or four 

loops of dilated upper jejunum at the end o^ ninety minutes. B, roentgenogram taken after spinal anes- 

thesia shows very little if any change. (The barium seen in the colon was residual from examination made 

five days before.) E 

The patient's postoperative course was un- denum and upper jejunum. The descending por- * 
eventful for two weeks. On the fifteenth post- tion of the duodenum vas markedly dilated and 
operative day, however, he experienced a sensa- again definite dilatation of the uppermost loops 
tion of fullness in the epigastrium, nausea and — of jejunum was visible | Fig. 6, 7). Observations ? 
heartburn, which he stated were identical with made ten and twenty minutes after spinal anes- , 
the symptoms he had before operation. The thesia, which reached the fifth dorsal vertebra, 
stomach was aspirated, and 650 cc. of back failed to show any appreciable change in the > 
fluid, guaiac positive, were obtained. size of the dilated loops, which in the jejunum A 

Roentgenologic examination of the upper e were 2 inches in diameter. ° jp 
gastrointestinal teact on the following day For the next nine days the patient’s course 
showed no definite abnormality except slight was unchanged. He then developed rather sud- 1 
narrowing at the point of anastomosis (Fig. 4, den cardiac and respiratory embarrassment, 

B). . and died within a few hours. A portable roent- 

Clinical signs of small bowel obstruction , genogram of the chest, taken short before he 
gradually progressed, and five days later, on died, showed diffuse pulmonary edema. ~ 
the twentieth bos operative day, although an- Autops» revealed several dilateď loops of up- 
other roenfgenologic examination was stil per jejunum, which was moderately hyper- Pk 
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Fic. 7. Case tv. 4, roentgenogram taken one hour a'ter injection of barium through the Reafuss t: be shcws 
widened loop§ *ejunum with saccular dilatation Appearance suggests the sacculazion found zt operat on 
in Case iri, Figure 54. B, roentgenogram taken et the end ef four hours shows the greater peton of -he 


i barium still in the dilated loops of upper jej: rum. 


" trophied. No mechanical cause for the d: ata- 

tion was seen. The esophagus and colon were 
e not abnormal. The mesenteric lymph “nodes 
were slightly hyperplastic. The serosa and 
mucosa of the pjunum were not remarkable. 
The lungs showec extensive pulmonary ecema, 
and in the right ower lobe there was a smal), 
primary oat-cell type of carcinoma, which aad 
been asymptomatic. 


Summary of Case III. A patient with 
minimal scleroderma showed markedly di 
lated loopg of the upper jejunum. At opf- 
eration this dilatation was confirmed. Re- 
section of the d lated part of the bowel did 
enot prevent recurrent dilatation of the 
e jejunum beyond the area of the originel 

dilatation, anc the patient died. Autopsy 

"failed to show any cause for the dilatation 


of the jeyunus>. 


* 
Case iv. M. 5., a female, aged forty, was frst 
seen in Decembe-, 1939, complaining of namb- 
ness of the hands and feet after exposure to 
P> cold. Tris had been progressing over a perio 
of two years. She was found to have Rarraaq s 
z disease, and bilateral dorsal sympathectomy 
was done? Early in January, 1940, while con- 
valescirg from this operation, she deve aped 


right upper quadrant pain and tende-æss, wich 
nausea and vomiting. Barium exam metior of 
the clon was negative; Graham tes. was pesi- 


® . ‘ - 
tive, «nd an acute gallbladder, cont. amg ser- 


eral ron-opaque stones, was vemo-zl Pest- 
operative course was umeventful. Cc mexierab e. 
tempcrary improvemert in the s:isomotor 
changes of hands and arms folowec the sym- 
pathe-tomy. 

[n une, 1942, she was readmstted because of 
epigastric discomfort. She had az zaseous 
eructetions and nausea fcr three mox ths, ¿nd 
diarrtea for two months. Sclerederme had ze- 
veloped in the skin of her hands az- arms on 
the imterim. 

Roentgen examinatton of the sophazas 
showed slight widening of the upper half end 
absence of peristaltic waves. The wer half 
appezred slightly narrower then asval wita a 
localized point of more marked œastricton 
about 1 cm. above the diaphragm. Æ a-ge por- 
tion of barium was sti | ig the escpasgus a ter 
five minutes in the upright positio: A roemt- 
genogram taken ten minutes later - ho wed the 
lower*third of the esophagus te de st ll fi led 
with barium. The upper two—hirds rema: ted 
open though containing air onb. (IFs patent 
had rot complained of ‘difficulty in : wallow ng, 
altho igh she had realized thaw sac eculd rot 





8. Case 
Figure € shows dilatation of the duodenum znd 
upper jejunum and delayed transit ri barium. 


Fic. Examination eight months a ter 


(Roentgenogram taken three hours p.c.) (Bari im 
in the colon, residual from enema examinaton 


done the same dav.) : 


swallow as rapidly or as well as other members 
of her family.) 

The stomach appeared normal. There was 
“marked delay in the passage of barium through 
the small bowel, which showed several widened 
loops. A few day s later a small intestinal enema 
was done through a Rehfuss tube in the dvo- 
denum. The duodenum and jejunum filled 
slowly, were markedly distended, and show2d 
deep, slow peristalsis. At the end of five mm- 
utes only two or three loops of jejunum were 
filled. After sco cc. of barium had run into tae 
upper three or four loops of jejunum, over a pe- 
riod of twenty minutes, the Rehfuss tube was 
removed, and roentgenograms were taken at 
frequent intervals (Fig. 7, 4). (For most ncr- 
mal cases, the smalb intestinal enema leads *o 
filling of the cecum in twenty minutes.!!) At the 
end of four hours, the greater portion of the 
barium was still in the jejunum, whereas parts 
of the barium were scattered throughout the 
lower ileum which was also dilated (Fig. e, 5). 
At the end of eighteen hours, about 25 per cent 
of the barium remained in the distal ileum 
which was dilated anf segmented. 

The colon, examined several days later with 
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a barium enema, showed no evidence gf ob- 
struction. It did show, however, a peculiar eac- 


, culation of the transverse, descending and sig- 


moid portions, best seen after evacuation (Fig. 
10, B).e "he sacculation consisted of localized, 
ülling of the haustra, quite common for the ap- 
pearance of the colos fo lowing ora! administra- 
tion of barium but unusual to such a degree fol- 
lowing a barium enema. Review of the roent- 
genograms of the colon taken eighteen months 
before, just prior to the cholecystectomy, failed 
to reveal the presence of this saccular appear- 
ance. 

Proctoscopy disclosed no abnormalities of the 
rectum or sigmoid. 

Re-examination of the upper gastreintestinal 
tract six weeks later showed no change in the 
appearance of the esophagus. During the first 
few minutes only the fundus and uppermost 
part of the body of the stomach filled; later, the 
antrum filled but remained spastically narrowed 
throughout a twenty minute pgriod of roent- 
genoscopic observation. Barium passed into the 
duodenum after a delay of about ten minutes, 
and agair the duodenum and upper jejunum 
appeared definitely dilared. At the end of two 
hours only the upper *wo or three loops of 
jejunum were filled. A reentgenogram taken at 
six hours showed all the barium still in the 


jejunum or upper ileum, both of which ap- 


peared dilated. 
Intensive vitamin treatment was substituted 
for endocrine therapy, and the patient's diar- 


rhea was relieved for two weeks. At the end of 


that time, however, the previous bowel habits 
(five to ten loose, watery movements a 12y) 
recurred. [oderint tincture of opium? the 
only medication which controlled the diarrhea, 
kept the patient to three or four pattrly fornted 
stools dailv. 

In March, 1943, eight months later, the pa- 
tient peared clinically to be in somewhat bet-° 
ter condition than she had been when she left 
the hospital; she was having three to four par dy. 
formed stools daily. . 

e Roentzenologic examination st this etime 
showed a rormal stomach. The duodenum and 
upper loops of jejunum were definitely wider 
than normal and the transit of barium was 
markedly delayed as before (Fig. 8). Barium 
enema aga n showed saccular dilatation in the 
upper sigmoid, descending and transverse colon 
similar to that seen in the previous *examina- 
tion. No other abnormality of the colon was 
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seen; there was a reflux of barium from the ciency disease was striking 1m some 1n- 


P cecum into the terminal ileum which appear*d stances. Again, however, the almormal-ties g 
slightly dilated. seemed to be more localized than is asually 
Summary of Case IV. A patient with seen in -hat diseas&. Clinically, the sclero- 
moderate scleroderma and definite toent- derma patients showed no definte evidence 
"ep changes in the esophagus showed of avitaminosis, and those who were treated 
arked delay in transit of barium to tke extensiv ely with vitamins shpwed 70 ne- 
cecum, 25 per cent of the meal being still provem-nt. Although it is immosssble to 
present in the ileum at the end of eighteen prove t»at the changes were na produced 
ehours. Throughout the period of observa- by some deficiency, we do not beliere that 
tion dilated loops of small bowel, pre- this is the case, and our belief s st»ength- 
dominantly in the upper jejunum, were ened by the fact that the chaages in the 
seen. Repeated examinations showed un- small i-testine have some similamty to 
usual saccular areas of dilatation in tke those of the esophagus seen in the sa ne pa- 


colon. « tients ead in other patients with sclero- 
Discussion. Four of 18 patients with derma. . 
scleroderma examined roentgenologically It is beyond the realm of thes pepe- to 


showed changes in the small intestine. The discuss the origin of the changes observed 
changes which were noted were quite strik- — in the gsstrointestinal tract, but they could 
ing and appeared to be of considerable be exple ned on the basis of loca charges in 
clinical in-ere& and importance. All 4 pa- the intestines or in the governmg rzrvous 
. tients hai clinical symptoms referable mechanism. The negative ana-omi,al ex- 
to the gastrointestinal tract which in- aminati-ns in 2 of the parients do moe in 
dicated partial obstruction. Two other pa- our opimion definitely exclude tac pzesence 
tients had symptoms of gastrointestinal of local pathologic changes. Or the o-her 
e disturbance, but “ailed to show any rBen-- hand, th? rapid recurrence of changes in the 
gen evidence of a pathologic condition. Pejunum under our observation in Case 1 
In the 4 positive cases the roentgenologic strongly suggests a pathologic condi-ioa of 
appearance was characterized by unusual the nervous mechanism. 
widening of the part of the small intestine Study of the Large Intestine. Y wo of the 
involved, with marked delay in the empty- patiente with scleroderma showed an un- , 
ing time cf these loops. The dilatation 1n- usual appearance in the large imtestine 
volved the upper small intestine including which is difficult to explain on he tass of 
the d'tioderum in all 4 patients, and ex- any other pathology, anc we therefore as- 
æ tended downward nto the ileum in one. In sume that it is related to their s Jero-derma. 
thi? particular one the colon also appeared — Case v. E. C. an Italian female, aged 
to be abrermal. These roentgen changes twenty-two, was first seen ir 1930, somp laiiing 
must be cifferendated from those seen in of altern sting redness and blueness of he hands 
. feus and im the so-called deficiency dis- and feet. and of pain in the joints of her ex- 
eases. They differed from those of paralytic — tremities. This had been present smce -he age 
deus inasmuch AS the pathologic changes of nineteen. Skin changes, involvirz thz major 
usually inzolved only a certain part of the Part of the extrémités, Were COINESICNT with 
. intestines aad the condition of the patient scleroderma. The fingers were stiff and showed 
clinically was never as acute as that found some flexion deformity. Biopsy of tee skin 
. P showed scleroderma. Dorsal synpathectemy 
ma paralytic ileus. In poem rather sudden was perf rmed, but no definite improvemert in 
i transition from c lated to normal intestire 


the vascular changes resultec. 


simulated mechan cal ileus, but a definite In M ch, 1937, she first noticec a sensation 
- | point of obstruction was not found in this as of food sticking in the lower perzior of her 
or in any‘of the other 3 cases. esophagws. Several month® laser Se began to 


The similarity to severe cases of defi. have epwastric distress with occasonal naasea 
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and vomiting, occurring from once or twice a 
week to once a month, and without relationship 
to meals or dietary habits. Her symptoms con- 
tinued unchanged for thegext two years. 

In February, 1940, barium examination of the 
upper gastrointestinal tract showed definite 
delay in the emptying of the esophagus with 
moderate widéning of all but the distal 2 cm., 
which appeared narrower than usual. Nc peri- 


staltic waves were seen, and at the end of 


fifteen minutes the lower third was still filled 
with barium. Above this filled portion the walls 
were coated with barium and remained open. 
The stomach was essentially normal. 

The patient was discharged, partial y re- 
lieved, on a controlled dietary regimen. In 


October, 1942, she returned complaining of 


lower abdominal cramp-like pain and frequent 
attacks of diarrhea, four to five liquid stools a 
day. The difficulty in swallowing and occa- 
sional nausea and vomiting were still present. 

A barium enema examination in November, 
1942, showed the barium to pass more slowly 
than usual from the rectum to the spleniz flex- 


ure, and then to proceed at a normal gate to 
the cecum. The transverse colon appeared to 
be slightly shortened. There was a peculiar 
sacculation of the descending and transverse 
colon Fig. 9). The areas of sacculation seemed 
to be the normal colon while the areas in bé- 
tween appeared slightly rigid with irregula 
outline and change in the mucosal pattern, the 
mucosa consisting of thickened longitudinal 
folds only. In many respects the appearance of 


the pathologic areas was similar to that seen ine 


ulcerative colitis. Re-examination two weeks 
later showed no change in the appearance of the 
colon ( Fig. IO, 71). 

Sigmoidoscopy failed to show any evidence 


of ulcerative colitis. à 


Summary of Case V. A patient with long 
standing moderate scleroderma and char- 
acteristic esophageal changes showed a 
peculiar appearance of the colon. Areas of 
sacculation alternated with areas of rigidity 
similar to those seen in u erative colitis. 

The second case in which changes in the 





Fic. 9. Case v. 4, examination of the colon shows slight shortening of the transverse colon with peculiar 


sacculation of the transverse and descendiflg portions. The areas of sacculation appear to be normal colon 


while the areas between seem slightly rigid wath irregular outline. B, post-evacuation roentgenogtam shgws 


the mucosa of the narrowed portion of the colon to consist orly of 


mucosa in the s&cculated areas appears normal. 


zd 
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thickened longitudiaal folds, while the : 
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Fic. 10. .7. Caseey. «amination cf the colon two weeks after *igure 9 shows essentially nc charæ. Note 


that the position «f the sacculated appearing normal colon is seen in the identical position as be fer? (see 


Fig. 9). B. Case rv 


“xamination of the colon showed a suggest on of multiple sacculations as see? n Case 


v. In this case, however, this could be due to loca ized filling cf normal haustra. 


colon were found showed changes in the 
small intestine also (Case iv, described 
above). In this case the barium enema at a 
later stage of the disease showed a peculiar 
tendency towards sacculation but no areas 
of rigiditv were present (Fig. 10, B). 

The proof of connectior between the 
changes in the large intestine and the 
scleroderma ‘s >y no means convincing. 
The changes in Case iv were rather minimal 
or dpubrtuleand ia Case v they could be ex- 
plained by the p-esence of ulcerative colitis. 
In Case v, however, the unusual distribu- 
teon, together with the absence clinically 
and sigmoidoscopically of evidence cf in- 
volvement of the lower part of the colon, 
justefied the mention of these abnormalities 
and seigzested@ their possible relatioash p, 
with scleroderma. 


SUMMARY 


The rgentgem appearance of the gastro- 
int®stinal tract in patients with sclero* 
derma is descr! 2d. 


» ^3 


Chapzes from the normal were forrd to 
ee common in the esophagus (13 -ses). 
They varied somewhat from pamert to 
patient but consisted mainly in dekayed 
empty ng, combined with a decrease 11 the 
peristalsis of the esophagus. 

The small intestine showed sigraficant 
changes in four patients. There was ocal- 
ized widening, usually of the proximal 
loops, -ogether with marked delay ia the 
passage of barium through these 1 latec 
loops. 

There was questionable involven ert o- 
the cclon in two cases, indicated »- a pe- 
culiar sacculation, with areas of 11-reasec 
rigidity between the areas of saeci ation 
in one »f the cases. ‘ 

The gastrointestinal changes ia sclero- 
derma are of clinical impertance. They mar 
simulate cardiospasm, deficiency Gisease or 
ileus. 

9 
We wash to thank Dr. John H. Talbctt for his ir- 


terest m these studies and for permitting as -o use 
his clirical reports on a numbé@r of the cases. 


440° " 


REFERENCES” . 


1. Cattuizu. Discussion of Weissenbach, Stewart 
and Hoesli.!® ° 

. Dow tre, G. B. Generaljzed sclerodermia. Brit. 
T. Dermat., 1940, 52, 242-256. 

3. EuRwvazw, S. Ueber die Beziehung der sklero- 

derm:» zu den autotoxischen Erythemen. 

Wien. med. Wehnschr., 1903, 53, 1097; 1156. 

4. Fesster, A., and Pour, R. Stenosierender 
Prozess des Osophagus bei Sklerocermie. 
Dermat. Ztschr., 1932, 63, 164-169. 

5. Hoes, H. Troubles fonctionnels et lésions de 
l'oesoohage dans la sclérodermie. Jouve et 
Cie., Paris, 1937. 

5. Jackvaz, J. Roentgen features of scleroderma 
and acrosclerosis. Radiology, 194% 4O 163- 
168. 

7. KunÉ, K., Yamacata, K., Tsuxapa, S, and 
Hivosur, J. Passagestórung des Oesoy hagus 
bei Sk erodermie und Dystrophia musculorum 
progressiva. Klin. Wehnschr., 1936, 15 516- 
520. 

. Nomao, R. Sclerodactylia with calcification. 
Arca. Dermat. E2 Syph., 1930, 21, 322. 

g. OcHusNEF, A., and DeBaxey, M. Scleroderma; 
symposium; surgical considerations. New 
Orleans M. & S. T., 1939, 92, 24-30. 

10. Rake, G. On pathology and pathogenesis of 
sclerocerma. Bull. Johns Hopkins Hosp., 

1931, 40, 212-327. 

11. Scnatzk', R. Small intestinal enema.” Am. J. 
ROENTGENOL. & Rap. THERAPY, 1944, 50, 


743-151: 


to 


12. ScuMipr, R. Sklerodermie mit Dysphagie. lésions oesophagiennes. Bull. Soc. franç. de 
utscee med. IH chusch "P lOO 2 ; 
6 
re 
« LI 
FALAY 
TAAN 
OA ) * 
e e e. 
° - Q2 9) 
® v 
e 
° " d 
e ° e E 
oF 
e 
8 


Clayton H. Hale and Richard Schatzki 


APRIL, 1944 

13. SCHWARZ,*P. Sklerodermie und Róntgenkastra- 
tion. Schweiz. med. Wehnschr., 1926, 96, 246- 
248. e 

I4. LALBOTT, J. H., Gas, E. A. Consonazio, 
W. V., and Coomss, F. S. Dermatomyositis 
with sclerodermz, calcinosis and renal endar- 
teritis associated with focal cortical necrosi$: 
report of case ir which the condition simu 
lated Addison’s disease, with comment on 

e metabolic and pathologic studies. 4rch. Int. 
Med., 1939, 63, 476-496. j 

15. Weiss, S., STEAD, E A., Jr., Warren, J. V., and 
Barkey, O. T. Scleroderma heart disease, with" 
consideration of certain o-he- visceral mani- 
festations of scleroderma. rch. Int. Med., 
1943, 77, 749-776- 

16. WEISSENBACH, R. J , SrEwart, W., and Hoes, 
H. Les troubles fonctionne s oesophagiens 
et les lésions de l'oesophage c ans'la scléroder- 
mie. Bull. Soc. fran .de dernat. et syph., 1937, 
44, 1060-1063; also, Ann. ce aermat. et syph., 
1938, 9, 81; 198. 

17. WEissENBACH, R. J , et al. Un cas de syndrome 
de Thibierge-Weissenbach (sc érodermie pro- 
gressive et calcifications) ayec lésions bucco- 
pharyngées et eesophagi£nres accentuées, 
ayant nécessité hi gastrostomie. Bull. Soc. 
franç. de dermat. e. syph., 1637, 44, 1053-1060. 

18. WrisskeNBACH, R. J., Boppe, Hoes, H., and 
ManriNEAU, J. Sclérode-miz progressive. 
Troubles oesophzegiens. Parathyroidectomie 
inférieure. droite. Parathyroidectomie inféri- 
eure gauche, un ar plus tard. Mort par héma- 
tome cervico-thor: cique. Autopsie. Etude des 






wm 


OL. $1, No. 4 


THE ROENTGEN DIAGNOS’S OF FETAL MECONIUM * 


By EDWARD B. 


- 


T prompt c. nical and roentgenologi- 
cal recoznitiom of intestinal obstruction 
ain the newborn child is of extreme impor- 
"ance. The roentgenographic changes of 
intestinal obstruct on are well known, but 
we are no- aware of any previously re- 
ported diagzositic criteria for the recogni- 
tion of fetal meconium peritonitis that sc 
frequently accompanies stenosis or atresia 
of the bowel 

According to Abt’ the first reported ser-es 
of observacons on fetal peritonitis were 

made by James Y. Simpson who in 1858 de- 
scribed 25 cas@g. Since then there have beer 
occasional reviews and isolated case reports 
in the literature. Abt states that although 
syphilis or bacterial fetal peritonitis may 
occur, there seems little doubt that me- 
conium pertonits is the most common 
form. Mar«owitz and Loar! have defined 
meconium peritonitis as a non-bacterial 
chemical indammazion of the peritoneum 
caused by escape of sterile meconium into 
the peritoneal cavity through a perforation 
in the bowel wall They add that 50 pez 
cent of the dowel perforations occur proxi- 
mal tq a region of bowel atresia. Kornblith 
„and Otani? have reported rupture of the 
“bowel i in ingestinal obstruction due to me- 
contum ileus wita resulting meconium 
peritonitis. 
e Boikan? believes that intestinal peri- 


* stalsis is necessary for rupture of the bowel 


and as it : probable that peristalsis does 
not ebegin before the fifth month of intra- 


uterine life, sœ rupture of the bowel prob-, 


* ably occu- only after the first half ef 
gestation has been completed. In many in- 
stances the site of rupture cannot be found 
at postmorsem examination due to healing 
ov of tHe perforation. : 

The clirgcal marifestations of fetal peri- 
tonitis have been reviewed by Abt; it ap- 
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* 
pears that only rarely have the c imtcal 
findings 2d to a correct diagnosis. If ir tes- 
tinal obstruction is associated with -he 
peritonitis, then the symptoms are those of 
obstructmn. It is likely that there have 
been many cases of survival if the me@on- 
‘um pemtonitis was unassociated with 
»owel obstruction, and the diagnoss sus- 
sected only bv the dense bands amd adhe- , 
sions disclosed at later operatien or 
iutopsy. 

Recendy we have observed 3 cases in 
which it was possible to make a roentgen 
diagnosis of fetal meconium peritonts by 
the presence of areas of calcification ~ thin 
the peritoneal cavity. It has long b&n rec- 
ognized that calcium deposition securs 
within tbe collections of cornified ep:-F«l:al 
cells extruded in the meconium. L‘-ten, 
ated by Boikan, believes that the ed Gh 
cation ngay beii as soon as twenty-four 
hours after the onset of the peritoacis. In 
each of eur 3 cases there was atresia o the 
bowel and 1 of the 3 cases also kad an 
omphalceele. In each case roentgea ezam- 
ination ef the abdomen was made Þeczuse 
of suspected intestinal obstruction. 


REPORT OF CASES 


Case A three day old white male nant 
was adm tted to the Children's Hosp-z be- 
cause of romiting of two days' duration. 

The history shows that the patient was a full 
term, noamallv delivered infant that cr=c well 
after birth. On the second day of life the »z Gent 
was givem his first feeding and within ^f-een 
minutes romited. The vomitus contained some 
bile. The baby continued* to spit ur small 
amounts of greenish material. On the day of 
admissior. the vomitus became greenisl: brown 
in color*z ad vomiting followec every atterapted 
feeding. The abdomen had become somewhat 
distende- during the forty-eight hours 3zeced- 
ing admession. The baby allegedly hac had 
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Roentgen examination was made in tne lat- 
eral supine and upright positigns. The roent- 
genograms showed moderate distentiop of the 
stomach and marked distention of the proximal 
small bowel with numerous air and fluid levels 


giving the usual appearance of obstruction of 


the jenunum or proximal ileum. Scattered 





Fic. 2. Case 1. Roentgemogram of the abdomen made 
in lateral decubitus showing the markedly dis- 
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throughout the peritoneal cavity and lying 
oytside of the dilatec loops of bowel werg many " 
irregu ar shadows of calcific density. 7 
The infant was operated upon by Dr. Robert 
Gross two hours af-er admission to the hos- 
pital. "When the abdomen was opemed an 
atresia of the jejunum was disclosed with == 
marked dilatation of the bowel proximal to the 
point of atresia anc the bowel was collapsed 
distal to it. Scatterec throughout the peritoneal 
cavity were many pinhead-sized yellowish le-, 
sions and lightly adherent to the omentum were 
several larger patches of yel.owish material 
having the appearance of old meconium. 
There were a few fine adhesions about some of 
the di ated loops of small bowel. There was no 
evidence of old peroration, but am extensive 
search was not made. Several of the collections 
of vellowish materiad were removed for study. 
A side-to-side anastomosis was made around 
the area of atresia. 
The postoperative course was not eventful 
and the patient is living and well. 
- * 
liG. 1. Case 1. Roentgenogram of the abdomen made 
in the supine position reveals the dilated loops of " 
small bowel and numerous plaques and streaks of ° 
calcific density. » 
å LÀ 
three small stools. There was no cyanos s with 
the attacks of vomiting. - 
Physical examination showed a well devel- 
oped and fairly well nourished, somewkat de- 
hydrated male with a good cry and who noved 
actively on the examining table. The anterior 
fontanelle was soft; the neck was not st ff and 
the heart and lungs appeared clear. Tae ab- 
domen was slightly distended and tympanitic so 
throughout. There was moderate intestinal 
patterniag over the upper abdomen with visible 
peristaltic waves. There were no palpable or- 
gans or masses within the abdomen. Rectal 
examination revealed no abnormalitv. Immedi- . 
ately after the rectal examination the baby 
passed 2 small black stool that was waxy in 
consistency and did not present the usval ap- 
pearance of nozmal meconium, ‘ 
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tended loops of bowd and streaks amd patches of* 


calcified meconium. 
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" Farber Showed that the sections of the yellowish 
material removed at operation were made up of 
stratified, desquamzted epithelium, similar 7o 
the cells of the same sort found in the cantent: 
of the Amniotic sac. There were also some fat 


Pathological examination by "Dr. Sidney 







en ; 
laden cells, and im and around the epithelia! 
cells collagen was being deposited. Some coag- 
lation necrosis and hvalinization of the cels 
= > F . — 
was taking place. There was an ingrowth of a 
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e Fic. 3. Case 1. Phocomicrograph of a portien et 
. meconium plaque. The great majority of the cells 


are corniaed epithelial cells. " 


large number of bicod vessels about the masses 
of cells and some f brous tissue. Special stains 
showed that the mzsses were heavily infiltrated 
with calcium which appeared to be deposited 
on all of the stretified epithelial cells. The 
pathological diagrosis was meconium peri- 
tonitis. 


ity 4. Cate 1. Photomicrograph after staining wrth 

- von Kossa's stair shows the extensive distribu- 
e 

tion of th® caloum encrusting the cornified epi- 


thelial cells. 
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Fic. 5. Gse ir. Roentgenogram of the abdom gn made 
in the supine position shows dilatee loops ef small 
bowel with a single large and irrez ilar - lection 
of cale um in the right lower quadr- nt. 


Casi. A five day old white mele mutant was 
fdmitted to the Children’s Hosprzal beeause cf 
vomitirz since birth. 

Histery revealed that the infamt was a ful 
term, normally delivered irfant -hat waghed 
7 pounds, 7 ounces at birth. On tE- fir “edina 
the baby vomited and continued  vomt after 
every feeding until the four-h das of af wher 
he began to have frequent vomming ar assoc - 
ated wath feedings. At fics: the vomacus was 
bile steined, but soon became brewaish 11 
color. Abdominal distenticn was məc a30tei 
until tle day of admission. The -aby kad had 
no bowel movements. 

Phys cal examination revealed 10 al mo-mali- 
ties exept slight dehydration arl a c -tendec 
tympa-itic abdomen with intestiaal petcerning. 

Roestgen examinatior was carrmd ou: 
shortly after admission. The re2ntgenogranas 
disclosed marked dilatationgf smell bcwe loops 
with nmamerous air and fluid leves ax: ro eve 
dence of gas in the colon. The æpes aace was 
that cə a low ileal obstruction. In the rig 
abdomen was a fairly large, bat ra ber fait 
shadow of calcific density. It could nex >e made 
out whether this was within er outs de of the 
intest aal tract. . 





Fic. 6. Case 11. Roentgenogram of the specimen re- 
b moved at operation showg the calcium deposition 
about the wall of the atretic bowel. e 


Operation by Dr. Gross revealed an atresia 

* of the ileum about 16 cm. proximal to the ileo- 
cecal valve. The peritoneum showed evidence 
of a diffuse fetal peritonitis with numerous 
dense and vascular adhesions between the loops 

, of bowel and between the bowel and the parietal 
peritoneum. Several yellowish plaques of ma- 


terial were imbedded in the adhesions. Attached 
* 





Fic. 7. Case iri. Roentgenogram of the abdomen 
made in the supine position shows a single dilated 
loop of small bowel and the large omphalocele 


with the ribbon-like pattern of calcium within. 
e 
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to the distaPloop of i eum was a mass of yellow- 
jy ac ls was , 
excised. A lateral anastomosis was done around 
the area of atresia. No evidence of recent per- 
foraticn could be found. ü 
Pathological examination by Dr. Farber re- 
vealed a picture similar to that observed in the’ 
first case, but in addition taere was a small 
ptece of bowel which also contzined stratified 
epithelial cells with a heavy encrustation of 






1es10Ns. 





Fic. 3. Case iri. Roentgenogram of the excised and 
opened omphalocele shows the dense adhesions and œ 
the ca cium deposit outlining po-ticns of the bowel. 


calcium. A pathological diagnosis of fetal me- 
conium peritonitis was made. 

The course subsequent to the operation was 
stormy and after a second ooeration *for the 
lysis of adhesions the patient d ed. Postmortent® 
permisson was not obtained. — * : 

Case ul. A female infant was admitted to . ^ 
the hospital four howrs after aa apparentv 
normal delivery because of a large omphalocele. 

Physical examination revealed a fairly well 
developed white female baby in no appareft - 
distress. There were ro evidegt abnormalities 

* except for a large lobulated on phalocele and ae 
single dilated and tympanitic loop of bowel in 
the upper abdomen. 

Roentgen examination revezlec the typical 
picture of duodenal obstructior. The omphglo- N 
‘ele showed irregular areas of ca cific det SItV 
and apparently the calcium lined the bowel wall* 


|^ 
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as the intestinal parterning withinethe omphalo- 
cele cSuld be mace out by the deposits of cal- 
cium either withir the lumen. or. along the pen- 
toneal surface. 

Operation, percrmed by Dr. Matson, re- 
vealed) an atresia of the duodenum. The 
jejunum zad ileum were contained within the 
omphalocele sac. The omphalocele was excised 





a 
Fic. 9. Case 11. Pho-omicrograph of a portion of the 
bowel wall shows calcium deposited within the 


bowel wall. 


as the bowal w;thir was strangulated and atret- 
ic. The patient sury ved for only a few hgurs. 
Pathological examination revealed calaum 
deposition within -he lumen of the bowel m- 
carcerated within tke omphalocele, within the 
wall of the bowel, and a small deposit on the 
peritoneal surface m addition to the extensive 
fetal peritonitis. The-e was no evidence of corni- 
fied epithelium, as there was atresia of the bowel 
proximal to the om> 1alocele. 
e 
CCMMENT 
Ghree czses of f»-al meconium peritonitis 
have been presented. Each case presented 
changes or the rosatgenogram that we be- 
eve are typical cf this condition. In each 
of the 3 cases acresia of the bowel was 
present giving the usual picture of multiple 
dilated locps of bowel with air and fluid 





The Roentgen Diagnosis of Fetal Meconium Peritoritts 
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levels when the roentgencgrams were made 
in the erect position. Im additic 1, there were 
one ot more.irregular shadows. of caleifre 
density within thg pertoneal cavity and 
either lying within the bowel lumen, withi1 
the bowel wall or lying loosely ad rent t2 
the peritoneal surface of the be wel o7 par» 
etes. We know of no other Condition that 
presents a similar roentgen appezraace in 
the newborn child. 


SUMMAEY 


1, Although fetal meconium pemtonitis 
is uncomemon we have observed three cases 
during the past year in which a reentgen 
diagnesis was possible. 

2. Esch of the three cases e-habited the 
characteristic appearance of bc el atresia. 

3. hr addition there were one ar rere ir- 
regular plaques of calciication vx Ule or 
the rcentgenogram which at c»eration or 
autopsy proved to be meconium that had 
been extruded through a perforatic* mm the 
bowel and had then undergone calcrzcation. 

4. In no case was the site of perforation 
visible at operation or at autopsy. 

e 5. Perforation of the bowe probably 
occurred some time before the delivery of 
the infant, but after the fifth mon-h of 


intrauterine life. 
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INCIDENTAL FINDINGS IN UROGR'AMS CERIN 
THE UTERUS 


v JeT. MARR, M.I1,* and U. 


V. PORTMANN, M.D. 


Cleveland Clinic 9 


CLEVELAND, OHIO 


URING *a study of urograms seen in 

the Department of Diagnostic Rcent- 
genologv cf the Cleveland Clinic it was 
noted that the dve-filled urinary bladders 
of men anc women often differed in sk ape. 
The upper surface of the female bladder 
was usually concave, and that of ehe male 
was nearly always convex. This observa- 
„tion led to the conclusion that the corcav- 
ity of the female bladder is caused by bres- 





Fic. 1. The normal adult male bladder is reund 
and smooth in contour. 


sure from the uterine fundus. The following 
quotation from Morris! Anatomy! con- 
firms this conclusion: “The anterior surface 
of the uterus rests upon the upper and pos- 
terior surfaces of the bladder. The main 
support of the uterus comes from the uro- 


genital Ciaphragen, acting through the 
bladder, its ligaments serving merely to 


maintain its horizgntal position.’ 

The observation of the concavity in 
female bladders suggested that useful 
formation about the size and shape*»f the 
uterus m ght be obtained from urograms. 
The only report w the literature was an 


TE 


article by Snow? concerning cystograms as 
an aid in the diagnosis of extrauterine’ preg- 
nancy. He stated that the urinary bladder 
filled with an opaque medium showed 
pressure defect on its upper wall “by the 
uterus which was smaller than it should 
have been for the period of gestation. From 
such studies, it is possible to tell whether 
the uterus is only slightly increased in size 
or sufficiently enlarged as to contain a full 
term fetus." 

A similar article on “Roentgenologic di- 
agnosis of placenta previa" by Ude, Weum 
and Urner? appeared in 163. Since then 
others have confirmed their observations 
which may be summarized as follows: In 
placenta previa the placenta is interposed 
between the upper portion »f the maternal 
urinary bladder and the fetal skull, thus 
increasing the distance between the bladder 
and tke skull from an average of 6 to 8 
mm. to as much as ; to § em., which may be 


measu-ed on cystograms. 
To confirm the hypothesis that the fun- 





Fic. 2. The normal adult female b adder gometin 
* has a smooth concavity in the upper surface w ro 
is an impression mace by the uterus. , 


* Former Fellaw in Radiology, Cleveland Clinic Foundation: now Lieutenant, M. C., A. U. S. 
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dus o toe uterus often makes an impres- 
sior* on th= bladcer and that its size can be 
measured, £o urczrams of men were studiad , 
to determine the usual shape of their blad- 
ders. ghe majori-v of the bladders were 
E ecross the fundus, but a few were 
Hattenec ər sligatly irregular. The usual 
shape of the mae bladder is illustrated*im 
Figure ©. Five hundred unselected uro- 
egrams o` womer were then examined to 
study the impre sion of the uterus on the 
bladder, aad these findings were correlated 
with case histories and pelvic examinatior s 
The concave impression made bv the uterus 
on the bider is illustrated in Figure 2. 

In order to mezsure the width of a uterus 
marks were mad» on the urogram on each 
side of the conca 72 impression on the blad- 
der at ponts wich seemed to represen- 
the lateral borders. The distance betwee: 
these poins was considered to be the wid- 
of the u*e-ine fundus within a centimeter 
or two. I3gures 3 and 4.7 show that a con- 
cave impression 5 made on the bladder bs 
the uterus and tl zt its width can be meas- 
ured. In both of -hese illustrations a* soft 
shadow cana be seen in the concavity in the 
bladder waich no doubt is made by the 
uterine fundus ard very closely corresponde 
in width tc the pressure defect. The uterine 
fundus ceeasionel y can be seen even r 
plain roeatzenog:zms as illustrated in Fis 





" 

e bic. 3. The shadow ef the uterus will sometimes « 
seen in the concave impression which is not always 

in the mrilme of the bladder (see Fig. 4.7 and £F. 





Fic. 4. 4 the width of the furdus may Ee ssuraatec 
by measuring between peints at tae extreme 
lateral *dges of the uterine »mpressra in -he blad- 
der (sez Fig. 2 and 74). 5, the same ese as Z. 
The shadow of the uterus may some-imes be seen 
in the plain roentgenogram. 


ure 48 which is of the same case as Figure 
444. 

[t is also reasonable to assume mat the 
bladder content influences the size of the 
uterine impression. Figure çZ show: a 
bladder which is very djstendec, bu- nc 
uterine impression is visualized. Hewever, 
it is seer when the bladder s pardly emptied 
as in Figure 5B. No doubt this can appen 
if the b addet is so full zhat it pushes the 
uterusebackward; then a laver of opaque 
medium overshadows the utervs. terine 
impresssons are not alwzvs in the midhne 
of the bladder, as illustrated ir Moune 3. 
When tae impressions are nof in € e mid- 
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impression, and (4) those showing no im- 
e é ^ = 
pression. e 





Fic. §. 4, no uterine impression may be made if the 
bladder is distended too much by dye solution. 
B, the same case as 4. The distended bladder has 
been partly emptied so that the uterine impression 
can be seen. 


line, the lateral plane of the uterus instead 
of being perpendicular to the sagittal plane 
of the body is usually at an angle. This 
would be expected, because if the uterine 
fundus moves laterally it would also rotate 
on its long axis and rest on the sloping sur- 
face of the bladder. 

The 500 femade patients studied were 
grouped according to the following char- 
acteristics: » 

1. Menstruating Periodically. This group 
was subdivided into (a) those showing a 
uterine impression, (4) those showtnzVno 
impression, (c) those with retroversicn or 
retroflexion foundeby pelvic examinat on. 

2. Past Natiral Menopause. This group 
was subdivided into (a) those showing an 


3. Menopause Induced Surgically. This 
group was subdivided into (a) those having 
had hysterectomy, (^) those having had bi. 
lateral oophorectomy. 

4. Not Having Reached Menerche. 

§. Pelvic Tumors. . 

i. Two hundred and ninety-nine of the 
500 patients were menstruating periodically 
and were considered to be ir the fertile 
vears of life. Accordingly their uteri should 
be normal in size, shape, and position. 

(a; Two hundred and twenty-one of the 
299 patients menstruating periodically (74 
per cent) showed a uterine impression in 
the bladder. Seven of them had retroversion. 
The urogram of special interest was of a 
woman who had had a uterine suspension. 
Figure 6 shows the shadow of the uterus, 
the concavity made by it m the bladder, 
and also impressions on each side that were 
probably made b» the shortene round liga- 
ments. 

(b) Seventy-eight of the 221 cases men- 
struating periodically (26 per cent) showed 
no uterine Impression. 

This may be explained as follows: 
Twenty of the 78 cases had uterine retro- 
version. The bladders of 4 others were 
quite full, and g had either adrenogenital 
pathology, very small uteri by palpation, 


se 


e 
Fic. 6. The shadowsof the uterus may be seen in fhe 


concave impression in the bladder. Also small im- * 
pressions on each side laterally made by the round 


ligaments shortened by uterine suspension. 
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or werg sterile. Therefore, the uteri of 33 0? 
78 patients (42 per cent) were in retrover® 
sion or so small that no impressions were 
made in the bladder. 

ste) E b of 299 patients *men- 
struaghg periodically had definite. retro- 
version by pelvic examination, and 2c 
(74.1 per cent) showed no impression, bat 
the remammg 7 did. 

e Ihe exp anation seems to be that if the 
uterus is -etroverted or retroflexed con- 
siderably the fundus does not rest on the 
bladder, but if the malposition of the 
uterus is temporary and it returns to its 
normal logation e:ther partially or com- 


4, if the uterus is in retroversion-retroflexion 

he impression in the bladder may be small and 
)bscured to some degree by a thin layer of dye 
Wlution Anteror to the uterus. B, the same case as 
A showing z thick laver of dye solution in the 
bladder afmest obscuring the impression of the 
uterus in retreversion-retroflexion, 


Pic: “7. 
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Fic. & N- uterine impression n the badder wll be 
made z ter menopause becavse the weres ads 
atrophiad. 

pletely, an impression will be made. If 


there is only slight retroversion, the uterus 
should rest more on the posteror surface 
of the bledder than on the superr surface. 
Therefore, when the bladder is fi ed, a tain 
aver of dye would be v:sualized anterior 
-o the uterine fundus. This prokably does 
not happen often but may expla a zhe case 
"Tlustratel by Figure 7.7 which shews a 
uterine impression and a thin laser of cye 
anterior to the uterus. Another v -ozcam of 
the patiest shows the uterine impzessioa al- 
most obscured as seen in Figure 75. 

Ore hundred and twentyv-twc of the 
cases had natural menopause. 

) TF rty-three of the 122 cases (<7 per 
cent) pact natural menopause hewel 
Lrerine impression. The time since menco- 
pause of these patients was relati-eb short 
and averaged four and a halt yeas. 

(2) Eigaty-nine of the 122 cases 173 per 
cent) pas natural menopavse jewel no 
uterine m- pression, the bladders »emg flat 
or convex (Fig. 8). However, the average 
time since menopause of these patients was 
ten years. much longer tRan those shovang 
iripresslors. * 

Sincg 73 per cent past menopeuse enc 
only 26 per cent menstruating showed ro 
uterine impression on the blacder, the 
menopause must cause some change m the 
uterus responsible for this difteretce. This 
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Fic. g. There is no uterine impression in tie 
bladder after hysterectomy. 


may be due either to atrophic changes in 
the uterus or its ligaments or both. A»par- 
ently very little is known about the actual 
amount and rate of diminution in sze of 
the uterus following the menopause. The 
observations of Currier! help to explain the 
changes. He referred to women in whom 
the menopause was progressing, stating 
that “there is either no perceptible ana- 
tomical change, or there is the congestion 
the hypertrophy, the granulations of the 
endometrium, with enlargement o^ the 
. organ and the occasional profuse hemor- 
rhages which are incidental." 





lic. 10. A uterine impression in the bladMer of a 
woman who had oophorectomy only five months 
previous to urography. The uterus has not yet 
atrophied. Its sgaddw is visualized in the concav- 
ity in the blaglder. 
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In those Women in whom the mengpause 
has taken place at the customary timeeas a 
natural process and in whom two years or 
more have intervened since the last men- 
strua&ion, "atrophy of the tissues js well 
markec—the entire organ is reduMed in 
size." 

eln those women in whom the menopause 
has taken place prematurely either from 
natura. causes or from removal of the 
ovaries, the changes are not materially dif- 
ferent “rom those in whom it took place at 
the customary time from natural causes, 





hic. 11. No uterine impression in the bladder of a 
woman who had oophorectomy eleven years 
prevous to urography because the uterus has 
atrophied. 


except that the emtire process 
moved on more rapidly. 

In those in whem the interval of time 
since the menopause has been very fong 
the corpus may be no larger than a pigeon’s 
egg. On the other hand, even in extrem® 
age the organ has been found to be several 
inches in length, its nutrition being con- 
tinued by neoplasm within its structuré. In 


of atrophy 


eene-al, in virgins and wiflows. wMo are 


continent, uterine atrophy is more com- 
plete and more prompt than in married 
women, 

These anatomical changes may expl 
Why no uterine impressions were made*in 


the ladders of sach a high pereentage of * 


worren past the menopause. 
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3. Eerty-nine of the s00 cases had hac 
e hyséerectomy. : 

(a) All but ce of the cases (98 per cent, 
having avsterectomy failed to show a con- 
cavity, in the bedder. Figure 9 1s ofa pa- 
tient Paced forty-three, who had a hyster- 
ectomy at the aze of thirty-two. One pa- 
tient sad to haz? had a hysterectomy, had 
a concavity in ta? bladder which resembled 
ea uterine impression. It is obvious that if 
no uterus is present there can be no uterine 
impression in the bladder, but if a concav- 
ity 1s seen there must be some other cause. 





Fic. 13. A deep irregular impression m the bladder 

méde by a large nodular uterine fibrad. ' 

fore nc impression of the uterus wil be 
made ir the bladder. 

4. Fahteen of the 500 cases | ad not 

reached menarche. The average age of this 

group was ten years. All but one shcevec. no 


* 
impress on and most of the bbEd4de-s were 
r well rounded, as illustrated by Figure 12. 
s « ^y i 
The one patient who showed 3 digat im- 
° pressión apparently being verry near the 





menarche was ten years old and ph- siczlly 
quite mature. Probably her uterus | ad be- 
Fic. 12. No uterine Fr pression in the bladder of a gun to enlarge, but the im presson -n the 
girl before menarche because the uterus is not yet bladder was small. The explan:z tion zee ns 
large enough. to be that the uteri of these girs were rot 
abs a i l vet large enough to make an impres on in 
(^) Twe ve patents had bilateral oopho- -he bladder. 
rectongy, and 1o of these (84 per cent, 
e showed no impression, but 2 did. However. 
these 2 pasents Fad been operated upon 
onlf a few months prior to urographv. A 
¢ew months probably is not time enough 
fer the uterus to atrophy. The shortest 
interval since oophorectomy of those show- 
ing no impression was one vear, the average 
beirfg nineteen vears. Figure 10 shows an 
impression in*the vrogram of a patient,» 
` aged thirty-one, who had had an oophoree- 
tomy only five moa-hs previously. Figure 
1) showing no impression is that of a pa- 


a 





* 
t&nt, aged torty-fo 17, who had an oopho- 
rectomy anc uterine suspension at the ag 
‘of thirty-eight. Ne doubt oophorectomy pp. rs. A de swath eprint die a 
eventually results im uterine atrophy, there- made by a diffusely enlarged fibsoid -teru . 
s. : i 
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Fic. 15. A deep impression laterally in the bledder 
* made by a nodule of a large uterine fibroid, the 
shadow of which may be seen filling the pelv s. 


5. Cases with pelvic tumors are included 
in some of the above groups, but a few of 
special interest will be discussed. The most 
common tumors were uterine fibroids. Fig- 
ure 13 shows a medium size fibroid which 
made a rather deep and irregular impres- 
sion in the bladder. Figure 14 illustrates a 
diffusely enlarged uterus making a, wide, 
smooth impression. Figure 15 shows a large 
fibroid with a nodule compressing the left 
side of the bladder. The soft tissue shadows 
of enlarged fibroid uteri also can be seen in 
Figures 14 and 15. A large ovarian cyst fill- 
ing the right side of the pelvis and com- 





Fic. 16. Lateral compression of the bladcer made 
by a large ovarian cyst, the shadow of wiich may 
be seen filling the pelvis. 


pressing -he'right side of the biadder Js seen 
ir* Figure 16. e . 
COMMENTS 


ry. 
asc Co ~ (a - ^ (5 


the bladder as seen on urograms was based 
upon cases that primarily were uroldgical 
problems, therefore few pathological con- à 
ditions in the pelvis were ercountered. It 
should be possible to give the clinician in- 
formation about the condition of the 
uterus or pathologica! changes in the pelvis 
as incidental findings when mterpreting 
these rcentgenologiczl examinations. , 

All patients had urograms made at five, 
fifteen, thirty, and sixty minute*intervals. 
The last gave the most information be- 
cause tie bladder usually contained more 
opaque medium and the uterine impres- 
sions were deeper. 

All roentgenograms were gmade in the 
supine position, but urograms or cysto- 
grams made in the standing position would * 
probably give the most accurate informa- 
tion because the uterus would fall more , 
heavily upon the bladder aad make a bet- 
ter Impression. s 

Some patients had manual pelvic exam- 
inations made by physicians with experi- 
ence Fut not always was there agreement 
about the size of the uterus. Also it was so i 
difficult to do pelvic examinations on a few 
patients that even a rough estimate of the 
size 0- position of the uterus could not be 
obtained, but the roentgenological méthods 


described seemed to give accurate informa- i 
tion. a 

In certain cases cystograms may be indi- 
cated for the specific pur»ose of studying *"( 


uterime impressioms, and roentgenoscopy ° 
while the bladder is filling might be of 
value. e . 


COXCLUSIONS * UE » 


1. From a study of 500 routine urograms 
of women, it was found that the uterus ma 
mak»? a concave impression on the urinaf , 
bladder. : i 
* 2. The cases were grouped according to 
the contour of the uterine impressions on 
the bladder seen on urograms and cor- 
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relatedgwi-h case Histories and the finding: s. Useful information of clinical sg-* 


e frome maraal pelvic examinations. Per* miücance can often be obtained about -he 
centages ire given of the proportion c^ condition of the uterus or the presence of 
cases In eah group. Gcthological conditions m the pelvis from 
.3. It was found that the size, shape and — -outine urograms or sim‘lar roen-geno- 
positidh cf the uterus and the presence of logical examinations. 
pathologi-3l cond tions in the pelvis could M 
often bẹ determined by the contour of the REFERENCES © 
Impressioc on tke bladder seen in ure- 1. JACKSON, C. M. Morris’ Human Anitem>. Ninth 
grams. editien. P. Blakiston’s Son & Co., Philacel»hia, 


. "um . 3935-1937. 
. The abs a uter pression c a odd a e ! ! 
4 e absence of a uterine impression on 2 Snow, W. Late extrauterine pregnaacy | agrcsed 


the bladder was explained on the basis of by seft tissue roentgenography. Am. | RCENT- 
(a) the wterus being too small, (4) retro- GENeL. & Rap. THERAPY, 1939, 7, 537-540. 
flexion or retroversion of the uterus, (c) ao- 3 Une, "V* H., Weum, T. W., and Caner, J. A. 
sence of the uterus from hysterectamy, Roeatgenologic diagnosis of placeat: pevia. 
(d) atrophy of tae uterus after natural or Aw f Rostronunt, Œ RAD, TNMEAPM, 1634, 
: pe 34, 230-233. 

induced menopaase, and (e) the bladder he- 4. CURRER, A. F. The Mencpause. D. Appleton & 





ing over-distended with opaque medium. Co. New York, 1897, pp. 58-61. 
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“THE ROENTGENOGRAM AND SOME CHRONIC NON- 
TUBERCULQUS PULMONARY CONDITIONS * 


e By ARTHUR BEST, 


B.Sc., M.D. 


Medical Director and Sup®&intendent $ 
SPIVAK, COLORADO \ 


ue frequent insidiousness of the onset 

of pulmonary tuberculogis, and the 
complexity and lack of uniformity of the 
course of the disease, may make the recog- 
nition of tuberculosis difficult. The roent- 
gen ray is of great diagnostic import, and, 
in many cases, may be the only determining 
factor in the diagnosis of pulmonary tu ber- 
culosis. There is no intention on my part to 
detract from the value of this diagnostic 
feature which has contributed so muca to 
the early recognition, understanding and 
management of pulmonarv tuberculosis. 
However, there are cases when roentgen 
changes i in the lungs are observed which ap- 
pear to be typically characteristic of tuber- 
culosis; subsequently , other important di- 
agnostic adjuncts reveal the absence of 
tuberculosis and the presence of non-tuber- 
culous lung disease. . 


CASE REPORTS 
The following $ representative 
ports form the basis for this study. 


case re- 

Case 1. A male, aged twenty-nine, launcry 
driver, Bom Chicago, Illinois, was sent to the 
Sanatorium of the Jewish Consumptiver? Relief 
Society, at Spivak, Colorado, on November 3, 
1940, with the diagnosis of active pulmonary 
tuberculosis of the miliary type. 

This conclusion was made on roentgenologic 
interpretation. 

The onset of his illness was with lassitude ard 
malaise in August, 1940, which became pro- 
gressively worse. Coincidentally, the patiert 
became increasingly pale. On October 7, 1940, 
he experienced a severe pleuritic pain over the 
left chest. A roentgenogram revealed involve- 
ment of both lung ħelds and immediate admis 
sion to a tuberculosis sanatoriufh was advised. 

Physical examination revealed a wel] devel- 
oped and fairly well nourished, but very pale 
patient. There were no symptoms of active 
pulmonary tubgrcflosis or of any respiratory 


Clic. 


infection. Sputum was negative. A generalized 
adenopathy, particularly of the cervidtt, axil- 
lary, inguinal and left cubital ymph nodes was 
present. The spleen was markedly enlarged and 
the liver only slightly increased in size. 

The roentgen pictu-e was unusual (Fig. 1). 

The blood examination upcn admission re- 
vealed the hemoglobir to be 45 per cent. The 
red blocd count was 3,100,000 giving a color 
index o; 0.72 and co-responding to a hypo- 
chromic anemia. The total white count upon 
admission of 5,300 drop ped to 4,100. The differ- 
ential count showed a range of 7I-51 per cent 
lymphocytes and 27-1: per cent neutrophiles. 
The lymphocytes were small eand large, with 
the small ones definitel prev ail ng. There were 
no abnormal polymorohonuclear leukocytes. 
A sternal puncture revealed only small lympho- 





Both lung fælds fron the first rib 
anteriorly to the diaphragm are infiltrated with 
minute areas of densities—the peculiarity is that 
the apices and the periphery of bo-h lung fiefs 
are practically uninvolved. while the infiltratilin 
is very heavy above both ciaphragmsesymmeffi- 
cally, giving the impression of a butterfly distribu- 
tion. . 


I. Case 1. 


* From the Medical Department of the Sanatorium of the Jewish Consumptives’ Relief Society, Spivak, Colorado, 
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Fic. 2. Case u. Æ, beth lung fields from apex to base are heavily mfiltrated with very fine areae c: 123s:t es— 
it is alm »st imposs ble to distinguish any ummyclv2d lung ti sue. B, there has been compete asocptioa 
of the missive isGitration with restitutio ad tatezrum and absence of residual depesits 
E 
cytes. The pathoicgist’s report of the biopsy An are ysis of this powder revealed calcium 
e of acervical lymph node was aleukemic lymp- carbonate. The roentgen changes we— due to 
ə adenosis. In aleukemic lymphadenosis, whica calcicess and not to tuberculosis. 
was our d agnosis in this case, rather than pu~ C M. S. ona MAP 
* monary tv Dderculosis, although lymphosarcoma ense a, A aged Sxty, was ad- 
without |» mphem a must be considered, there nfitted to this institution on June Tz, 1945, 
is a lympaatic infl-ration of the peribronchizl with the diagnosis of anne tubemcuic: - th= 
and interobar ccrnective tissues, producinz right u»per lobe. Onset of his aires — € 
the changes noted in the roentgenogram. .. T935 when he developed à non-procucte cough . 
" adito At tha- time the diagnosis of rimi 3l right 
Case 1L A mak, aged twenty-six, was zd- apical fuberculosis was made. His spacum was 
mitted to our institution on March 10, 193c, negativ-. The patient was on a nocmec rest 
from New York City, with the diagnosis cf regime. In September, 1641, he began to com- 
active tiberculosis of the miliary type, mace by plain e: weakness, tiredness and jyspaca. The 
“roentgen examination. Upon admission he was cough as non-productive. Sputum mained 
in eXcelleat general condition. Sputum was negative. 
negative. The roer tgenogram gave the impres Upar admission to this instituton, Fe vas ia 
Àn of a massive hematogenous pulmonary fair gereral condition. His coug- and expec 
tfberculous spread in both lung fields (Fig. toratior were minimal. Sputum was ucga-ive. 
* 24). Ano: her roea-genogram taken less than He appeared to be very rervows, amd com- 
three morths after admission showed a com- plamed of marked fatigue. Basal ractabolic 
plete edisappearance of the massive bilate-z|] rate was plus 42 per cent. The roectger appear 
infiltratwor (Fig. e%). Because of the rapid dis- , ance is shown in Figure 3. Becauee of the per 
‘appearance of the massive pulmonary lesien in sistentl> negative sputume exami ons, a 
so short a deriod o^ zime, a further investigation tumor rather than tuberculosis was ee asiderec, 
of ghe pat ent’s case history was made. It was in adcidon to the definite diagnesis cf hyper 
9eqfned that for eleven years he had worked thyroid am. The patient entered the Mase Cink 
coMtantlyeas a fcor man in an embroiderz , on Aug=st 19, 1942, where a thyrcsdectmy was 
e concern, which brought him into persistent perfori 2d. The shadow in tae right upper lobe 
contact wth, and prolonged inhalation of, 1 subsequently proved to be a Grade 4 adenc- 
fine chalk dust used as a “stamping powder.’ = carcinoma. . 
e a 
9. 
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Case v. S. M., male, aged thirty, was ad- 
mitted to this institution on September^7 1940, š 
in excellent general condition. The onset of his 
illness was with cough and expectoration in 
July,,1939. A roentgenogram taken in May, 
1940, showed what appeared to be extensife 
tuberculosis of both lungs. His sputu&n was 
negative. He was treated for -uberculosis in a 
private institution anc because of lackdef funds 
he was admitted to our institution. The roent- 
gen findings could easi! y be interpreted as being 
due to tuberculosis (Fig. 5). There was an en- 
larged, freely movable but pairless gland at the 
right temporomandibular angle, of one year's 
duraticn. All sputum examinations were nega- 
tive for tubercle bacili. The Mantoux test was 
negative. A biopsy of the gland revealed the 
classical picture of Boeck’s sarcoid. The roent- 
gen changes were due to this condition rather 
than to pulmonary tuberculosis. 
Fic. 3. Case 11. There is a dense oval shaped shadow DISCUSSION 
in the right upper lobe extending from the fourth T PE r . e . . 
rib ain ihe 5 the sixth rib aay oF the [he diagnosis of chronie lung disease d 
spine. At the inferior border of this dense shadow Ot always an easy matter. The first VO y 
is a well demarcated nodular area of lesser density sideration when abnormal roentgenologic 
attached to the dense shadow and peripherally findings exist 1S usually pulmonary tuber- ° 
located. i 
" LJ 
Case 1v. M. E., female, aged fifty-nine. w&s 
admitted to this institution on February 28, 
1942, with the diagnosis of far advanced bilat- e 
eral pulmonary tuberculosis. Her history re- 
vealed that she had influenza in 1922. A cough 
which was present at that time had persisted. 
Two months prior to her admission her cough 
increased and the expectoration was blood 
tinged. Numerous consecutive sputum analyses 
were negative for tubercle bacilli. Upon admis- . 
sion, she was in fair general condition. Her 
cough and expectoration were slight, sputum 
was negative. Urine showed 3 plus sugar and 
blood sugar was 250 mg. Blood pressure was 
° 


180/104. Roentgen examination was confusing 
(Fig. 4). Because of the persistently negative 
sputum examinations, the diagnosis of pul- 
monary tuberculosis could not be made with 
certainty. Diabetes mellitus and hypertension 
were the absolute findings. Her course in the 
institution was retrogressive and characterized 
by numerous hemoptyses. The patiené died on 
June 17, 1942, and autopsy revealed a hyper- 
nephroma of the left kidney with metastasis tc 
the lungs, lives ahd bone. There was no evi- 
dence of pulenonary tuberculosis. 





Lj 

Fic. 4. Case iv. In the right mid-ling feld and to a, 
lesser extent in the base, are shadows giving the 
roentgen appearance cf infiltration and exudation 
—yjn the left upper lobe at the second intersyffice 
peripherally is an annular configuration. That fhe® 
original lesion was a cavity in the leftelung wh a 
contralateral bronchogenic cross infection could 
be erroneously concluded from the roentgen find- 
ings alone. 
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culosis. Although the roentgenogram jis 
merely a shadow picture, the pathological 
entities of -uberculosis, namely infiltration, 
exudation, caseation, cavitation, fibrosis 


~-and the combinations of these, can be as- 


certayied in the roentgenogram. Yet these 


abnormal pathological roentgen changes 
can ba seen in conditions not produced by 

e . - - * 
tuberculosis. In the first case, of aleukemic 


dy mphadercsis, the roentgenogram pre- 


sented ver» fine areas of density extending 
from the subapical region and becoming 
heavier above both diaphragms. These 
dense shacews could easily have been in- 
terpreted s being due to a form of hema- 
togenous tuberculosis of the lungs. In this 
blood dvscrasia there is a withdrawal of 
lymphocytes from the blood with storing 
of these cel s in tissue spaces, namely the 
lungs, spleen and liver, as occurred in eur 
patient. The rfentgen findings in the lungs 
are due to lymphatic infiltrations of the 
peribronchial and interlobar connective 
tissues. The sternal puncture showed prac- 





Frc. 5. Case v. There is a fairly symmetricel rwclve- 
ment of doth lungs from the second æ the fourth 
ribs anteriorly of the right lung a-d from the 
second ©» the fifth ribs anteriorly of the le lung. 
The invelvement appears to consist ef iar tration 
and coll: teral inflammation with sugzesc or of an 
annular shadow at the third rib ante-ic-- of the 
right lurg. 


e tically all hmphoc- tes, indicative of meta- 

. plasia of the bone marrow, which i® pa- that cltz'k dust and not pulmorary ziber- 
thognomonx of lymphadenosis. The ab- Aulosis was the cause of the mass pul- 
sence of tubercle bacilli in the sputum, and monary nfiltration. It would be exoected 

» the preserce of confirmatory findings of that suca material would cause clouding , 
aleukemic lymphadenosis, led to the cor- of the b-onchial tree only, but tke >assi- 
rect diagnosis. bility of lymphatic spread. with engu tment œ 

A case of aleukemic lymphatic leukemia, of the particles by phagocytes in the al. & 
with lung infiltrations, was reported by  veoli, might account for the appeæœ ce in 
Wiseman.! [n Falconer and Leonard's? 30 this case. Authorities have place: dusts 
e cases of lymphatic leukemia, g showed rich in calcium as the least harmfe! <f the 


pulmonary *disseminations. 
Wh the case of calcicosis, the roentgeno- 


bes showed massive fine infiltrations from 


e apex to the diaphragm in the right lung, 
with similar fine infiltrations in the left 
lung. Another roeatgenogram, taken less 
tharf three months after admission, showed 


inorganik mineral dusts. Calcium = = ror- 
mal constituent of the bedy tissues snd is 
soluble 11 body fluids. It is rez:oasle to 
suppose -hat, chemically, calcium ‘s a-m- 
less in -he body. Rogers’ describec the 


roentgen appearance in persons working 
. . E] " 
with ma-ble dust which is essectial ~ cal- 


'- nd - 
a complete diSappearance of the massive» 


cium car»onate. There were a larze number 
. E * ^ . . . 
bilateral inaltrations, leaving no residual 


of fine nodules, not only *n the hih, but i 


deposits. The patient had been inhaling a 
fije chalk dust, calcium carbonate, used as 
aQstampims powder" for a period of eleven 
years in his work as a floor man in an em“ 


*broidery cencern. Knowing the radiopacity 


of calcium n pulmonary fields, it was felt 


scattere- threughout the lungs, wach he 
interpreted as calcifications. These persoms 
have “marble workers’ phthisis, v -h we 
feel our »atient had, and not tubera lcsis. 

Adenocarcinoma of the"lung, as occurred 
ir our patient, was difficult to cis: nese. 
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lhe dense shadow limited to the infra- 
clavicular region of the right upper lobe 
first became manifest in 1935, and could 


easily be explained on à tuberculous basis.' 


A roentgenogram taken three months later 
showed no change. Cough and expectora- 
&on were minimal, probably because the 
vesicular tissue of the lung was chiefly in- 
volved. Sputum was persistently negative. 
The toxie goiter was producing his extreme 
nervousness, cardiac symptoms and the 
loss of weight of ro pounds in eight weeks. 
After che thyroidectomy was performed 
at the Mayo Clinic, he gained 22 pounds in 
weight in one month. However, the shad- 
ow in the right upper lobe showed slight 
progression. There were no disturbirg pul- 
monary symptoms. The pneumonectomv 
performed at the Mavo Clinic revealed a 
Grade 4 adenocarcinoma of the right upper 
lobe, with involvement of the regione] hilar 
lymph nodes. No tuberculosis was found. 
In this case we have a patient with primarv 
carcinoma of the lung, of a number of vears' 
duration, only slightly progressive from a 
roentgen standpoint. The cough and ex- 
pectoration had always remained minim. 

Boeck's sarcoid occurs infreq ently 
and usually atypically. The patho ogical 
changes may be entirely confined -o the 
lungs and the roentgen appearance may be 
identical with that of pulmonary tubercu- 
losis to the extent that annular shadows 
may be seen in the roentgenograri and 
interpreted as cavities. The cough may be 
severe and the expectoration profuse. 
However, tubercle bacilli are absen-. The 
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condition. Skin and bone changes nged not 
ifecessarily occur 13 Boeck’s sarcoid. e . 


SUMMARY ; ND CONCLUSIONS 


i. Cases of alukemic l]ymphadenosis.. — * 
with lung changes, calcicosis of the lungs, 
adenocarcimona of the lung, hyperndphro- 
ma of the left kicney with metasfisis to a 
the lungs, and Boeck’s sa-coid, errone- 
ously diagnosed as pulmonary tuberculosig 
from roentgenologic findings alone, have 
been presented. 

2. [n tuberculos s case finding, the roent- 
gen ray plays a great part in the diagnosis 
of this disease. However, a plea js made not 
to be too hasty in making the diagnosis of 
pulmonary tuberculosis on roentgen find- 
ings alone withou- consideration of other 
laboratory proced ires. 

3. It cannot be 2mphas zed too strongly 
that when a patient expeeforates sputum 
which originates from below the bifurcation 
of the trachea, that sputum should contain 
tubercle bacilli if en open case of tubercu- « 
losis exists. The “ailure to find tubercle * 
bacelli in the sputum shoulc result in an, 
investigation for aon-tuberculous pulmo- 


nary disease as shcwn in my series of cases. 
o 
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. CARDIAC MENSURATION* 
. e e 
By CYRIL F: SHERMAN, MD., and EDWARD Fe DUCEY, MD. 
lVeterams dehuistratioer " 
MINNEALOLTS, MINNESO' A 
, need for an accurate method of methods. Since any increase of eardiac 


requiring 


TY tecting carlac enlargement is at- 
tested by the veluminous literature chr 
the subject, and the many methods de- 
ecribed.?:-*.9—* valuation of cardtac 
disability is difficelt at best, and cardiol- 
ogists persist in putting dependence on the 
roentgenological determination of heart 
size. This is particularly true in insurance 
and compensation examinations, and the 
need for dependatiity and reasonable ac- 
curacy in these cases is obvious. The prab- 
lem has been attacked by many investiga- 
tors during the past two decades, culmm- 
ating in the prediction tables fammulated by 
Ungerleider anel Clark,” and the nomo- 
grams of Ungerlecler and Gubner.? The 
majority of these calculations have been 
based on (1) the t-ansverse diameter, or 
(2) surface area cf the cardiac silhouette. 
Volumetric methods have been exclifdec 
from this discussicr. deliberately, because 
they are felt to be too complicated and 
tedious for routine use. 

Comparison of actual cardiac weight at 
autopsy with the roentgen estimation of 
cardiac size has canvinced us that a con- 
stant ratio exists between these two values. 
It is realized that cardiac "weight" and 
“size” are not synomymous terms; however, 
the-fomsisteme, posi ve cornelatiom we bawe 
found between weizat and size (the latter 

timated by roentgen methods) is signif- 
cant enough in ou: estimation to warrant 
the publication of -his preliminary report. 
. Cardiac mensurztion is most useful to 
the clinician foy the detection of early ini 


diac enlargement beore dilatation occurs, 


since it is at this staze that clinical signs are 


raweer aR ERRAN Vaanersety am- 
elaged, decompensated heart produces abun- 


dint objective evadence of its status, 
no confirmation by indirect 
E 


weight above normal is an abspl:ce imdicae 
tion of -zrdiac enlargement (anc therefore 
of card ac dmease), this value, f —redict- 
able, sh ould be the most accurate va dst ck 
of cardiac size. 

A table cf normal cardiac weights was 
recently published by Zeek," based on the 
study cf over 9,000 necropsies, of which 
only goo-odd cases fulfilled her rigid criteria 
of normality regarding the cardiovascular 
system. She concluded tha- in the nermally 
nourished individual, there 1s a cems-ant, 
positive correlation between hez-t weht 
and body length, and formulated a pre- 
diction table on that basis. Mamv writers 
feel thar body weight is more signisancly 
correlated to heart weight tham is body 
length, amd that both should be used 
arriving at a normal value. Rosam’ dis- 
misses txuly length entirely as a significant 
factor. However, we feel that Zeek’s can- 
clusions are well substantiatec by her 
statistica! analysis of a large aad repre- 
sentative series of cases, and we have, 
therefore, adopted her table c normal 
values as our basis of comparison 


MATERIAL 


The ceses of 200 adult males rzrzing 
fram twerty-fowr to sewemry-four vcram ofr 
age were selected for study, in wrict both 
cardiac ^eight, as determined at au-epsy, 
and teleroentgenographic measurements, 
made wrthin the three month perm mm- 
mediately preceding the patient's death, 
were available. A large percentaze of the 
* roentgenograms were actually maie within 
a few weeks ante mortem but three months 
Wes eotectert Am an atram t IV MANI Ne 
limit. [entv-one cases of emaciated or 
obese ind viduals and 18 with perrardial 
effusion ere not used in computing aver- 


- . . * . * e. 
* Published with the permi-s on of the Medical Director, Veterans Administrat cn, whe assumes no responsibility fo- the p imons 
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- METHODS e 
180 e. . e E 
A Roentgenological methods chosen were 
- e those of Ungerleider,? et al., Newcomer 
and Newcomer? anc the “cardiothoracic ra- 
K io." The Ungerleic hod was ad 
iae tio. e Ungerleicer method was adopte 
» in this hospital soon after its publiciKtion, 
a and we have felt that its values werf most 
M consistent with climcal findings. It Consists 
Ki simply in the comparison of the transverse 
: e 
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: Fig. 1. A graphic expression of the data contained in 


Table 1. The failure of the Newcomer method and 
cardiothoracic ratio to detect any enlargement 
less than 40 per cent by weight is shown. It will 
also be noted that none of the methods indicated 
enlargement where the cardiac weight was not 
also abnormally high. 


e 
ages because of the known error introduced 
by these factors. Illustrative cases of this 
type are presented in Table 11. Thus, 161 
hearts were actually used in the main 
analysis. ° 
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Fic. 2. An "average" comparison between enlarge- 

j ment as shown by weight, and as %btainec by the 
Ungerleider method. The average ratio between 
the results by the two methods is shown -o be of 
the order of 3.3:1; i.e., a heart that is 30 er cent 
enlarged by the Uneerleider method could be ex- 
pected to be apfroximately 100 per cent enlarged 
by weight. * 


diameter, as measured on the teleroentgen- 


TABLE Í 


Average enlargement cf the heart expressed in per 
cent for each of twelve groups, br weight, and by 
the three roentgen methods. 



































| Average 
Group Average Average Average of Group 
É ntasge: of Group of Group of Group Enlarge: 
"inus Enlarge- Enlarge- Enlarge- sacs 
by ment ient | T Cim odis. 
Weight M. Unger- e -NeW- | thoracic 
eight | leder | comer | Ratio 
Abcve | 
200% wo | 43 95 30 
(one,case ) | | 
I £0-200 170 54 39 28 
110-150 136 | 39 35 d 
9O-110 100 33 24 L1 
70-30 83 28 22 6 
$0-70 53 22 — | 15 4 
30-50 40 18 O I 
20—30 22 15 —]1 —]1 
I0-20 | E: 6 —10 —0Q9 
O-IO 4 2 —9 —15 
oto —IO = —4 —1$ «18 
—1]ota —30| —24 —6 —18 —24 
: Si = — z = F^ 


ogram, with the predicted normal given 

their table. The Newcomer method rn d 
selected as representative of those utilizing 

the measurement of surface area. It is based 
on the ratio of the area cf the cardiaq 
rectangle to the area of the thoracic 
*ectangle, the predicted normals *being 
20, 22, and 26 respectively for patients 
of asthenic, medium, and sthenic build 

The cardiothoracic ratio was used pecans 
although open tc much cnticism,'?* 

is still employed in a surprising number 
of hospitals and clinics. 
value of 50 was set as the upper limit of 
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Repres&ntative cises in which there was a marked discrepancy in the results, due to obesity, emac-ation 
and pericardia effusiom [n Column g is given the 2orrectec Ungerleider value based on the norraal ra-her 
e 





























meMurements, including increase in weigh- 
k on Zeek's table of normals, were 
uced to percentage deviations. 

In depicting our findings graphically, the 
cases were arbitrarily grouped according te 
heart "weight (see Table 1). The g group limits 
were selected so’ as tc obtain a representa- 
tive number of cases in each division. The 

n percentage Increase for each group 
as calculated for we ght, and for the three 
rontgen methods ot measurement. The in- 


crease by we ght was graphed as a straigh- * 


line, and the mean for each method of 
measurement was graphed below the mean 


than the patient's actual weight. © 
— E = — . —— - = ; 
| | 
| | | Pre- | Pee | a L "ger 
| | Trans- | dicted centage Per- euet 
; | - Feart verse | Trans- |, En Uae Per- ° 
Case | Hekht Weight Weight Di- ndn iz. En- | cntage l l 
No. | cm. lb. «m. : E arge- — affer Diagnosis 
E ameter Di- ment e 
° cm. ameter Unger- Ment "eight 
cm. | leider Zeek Correc- 
tion 
Overweight - ? Overweight 
22 170 |e 220 500 9.3 15.6 7 87 21 Hypertensive cardicrerzl dis- 
| | ease 
I3: | 172 198 EC 14.6 ia: O 64 1S Coronary occlusion; Fwper- 
| | | tension 
33 | 165 165 | sto 13.0 13.5 —¢ 64 8 Chronic glomerulonephr t s 
Emaciated Emaciated 
— * —— " » | | 
eI 169 99 350 LN. 10.§ 1g 10 2 Carcinoma of esophagus 
e 162 | 175 118 355 14.1 11.2 a7 10 7 | Tuberculosis, »ulmcrart, 
| chronic 
T" o 171 go 330 ps. 10.0 52 8 1 3 Pneumocon:osis ane beenchi- 
. | ectasis 
ð — nd f T II LJ ni 
Pericardial Effusion a Pericardial Effestor 
16 | 189 170 440 | 16.6 | 13.0 27 25 Anemia, mvelophtEmic, with 
| | | | anasarca (250 «. of ef- 
| | | fusion) . 

53 174 70 | 405 19.6 13.6 42 23 Hemopericardium cue to me- 
tastatic tumor (1 000 c. of 
effusion) 

8 
enormal. The assem» ed data were liste. of the weight increase for each growp. The 
according tœ increasing magnitude. AL data thus acquired are presenzed im Table 1 


and Figure 1. 

Figure 2 1s drawn to show the relation- 
sh p between the results by the Urzzerkacer 
method and the actual percentage increase 
in heart size, as demonstrated by an in- 
crease 1n welalit. The f£rcupinzs were 


espaced at intervals of so per cent, ani the 


cases fittec into the groupfng. The mean of 
dim group was again calculated, and the 

esults graphed. Since all the data æn- 
a of one factor—percentaze In-rezse or 
decrease from normal—the curve was not 
straightened mathematically, but an aver- 
age line was selected and graphei. 
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e 
ANALYSIS OF DATA 


I. There is a positive correlation be- 
tween the percentage enlargement in termg 
of carciac weight, and the percentage en- 
largement as measured by the three roent- 
gen methods used. 

2. The values obtained by the Unger- 
leider method more closely approximate the 
enlarzement by weight than? do those by 
the otner two methods, particularly in 
border line cases. The Ungerleider method 
is the only one of the three by which en- 
largement of 40 per ceht or less gan be de- 
tected. 

3. As the percentage by weight increases, 
the cisparity between its value and that 
obtained by the three roentgen methods 
becomes greater, at a constant rztio, the 
value of which, as shown in Figtre 2, is 
approx mately 3.3 to r. 

4. lae results by any method of cardiac 
menstiration, based upon body weight as 
a factor, are necessarily influenced by any 
gross variation in either direction from a 
normal weight value. Representative cases 
from our series are illustrated in Table y. 
It will be noted that the values m obese 
patients are deceptively normal in the pres- 
ence of definite cardiac enlargement, and are 
equally fallacious in the opposite direction 
in persons exhibiting a marked weight loss. 

5. Pericardial effusion of the crder of 
200 cz.. or more, produces a false ncrease 
in the transverse diameter by all roentgen 
methods, as illustrated in Table u. Less 
than this amount is apparently so thinly 
distributed within the sac as to have no 
perceptible effect. 


3- 
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DISCUSSION 


Prediction of cardiac size, using body 
weight as one factor, can result in a con- 
siderable degree of error, as indicated in 
Table it. Zeek Has shown that obese and 
extremely muscular individuals shculd not 
be considered as "normal." For example, 
a mae 68 inches tall should wegh 160 
pouncs,’ and according to Zeek’s tzble, his 
heart should eweigh 334 grams (+40). In 
another individual of the same height and 
weight, but of, very muscular build, or of 


the same height but 40 pounds ovegweight, 
the heart might weigh circa 400 grams, and 
still be within normal limits. When it is 
realized that a large proportion of cardiac 


G1sedfse is associated with obesity, the probam” -° 


lem of the establishment of normal gtand- 
ards of cardiac size becomes appargnt. In 
endernourished patients, we are co¥tronted 
with the same sort of error, but in the op- 
posite direction; this is illustrated by the 
second group of cases in Table i. We be- 
lieve that an arbitrary limit of variation 
from standard weight should be agreed 
upon, beyond which the usual prediction 
tables should nor be used unless the stand- 
ard weight valve is substituted for the 
actual weight. We have tentatively set this 
limit at +10 per cent, based on results 
obtained by trial or error methods in the 
group of cases »xcluded from the main 
analysis because of greé&sly abnormal 
weight. The resvlts of this correction are 
carried in Columa 9, Table 1. 

The clinician may be further deceived 


by values obtained in serial examinations ° 
if there has been an appreciable change in. 


body weight durmg the interim, unless (1) 
a constant weight, or (2) the standard or 
“normal” weight value is used throughout 
the series. 

No method of mensuration can be ex- 
pected to differentiate between hyper- 
trophy and dilata-ion; this problem can best 
be solved by the clinician, based ueon his 


findings and serial teleroentgenograms. In * 


our series, however, a disproportionate in- 
crease in the traisverse diameter as Am- 
pared to heart weight was not observegf 
suggesting that lilatation is a negligible 
source of error 1m these calculations. Fur- 
thermore, as Comeau and White state go 
aptly, "Cardiac mensuration ... should 


e not be accepted unreservedly [as $n indi-, 


cation of cardizc disease] ...one must 
combat such a tendency as in any other 


laboratory procecure in which mathemáti-e 


cal limits are established." Rqentgenós- 


9 ! . 
copy, electrocard ographv, and the various 


functional tests rust be employed conjunc- 
tively in any comprehensive examination. 
The comprehensive analysis of methods 


N 
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of cardiac measurement made by Comeau 
and White! 5 predicated on clinical finds 
ings. Our staly seeks to supplement their 
work by dewising a means of estimating 


wesditual cardz "size" based on transwerse 


cardiac diameter. An obvious defect of any 
syste measuring crly one cardiac dimen- 
sion is\the fact that values expressed as 
percentage Ceviations from normal may be 
misinterpreted by clinicians as being ex- 
pressions of the actual degree of cardiac 
enlargement, whereas (in the Ungerleider 
method, for example) the value refers to a 
deviation in cne plane only. After consider- 
able consulpation and discussion, we have 
adopted the sollowing wording of roentgen 
reports: “Estimated heart size— per cent 
of the prediesed average normal," the per- 
centage beirg the product of the increase 
in the transverse d ameter above the Ur- 
gerleider precieted normal, and the factor 
3.3, plus 1oc. For example, if the transverse 
diameter is p las 20 per cent of the predicted 
normal, the report would then read: “Esti 
mated heart size 166 per cent of the pre- 


, dicted averaze normal." ° 


This preliminary report is presented with 
the hope the: the problem will be investi- 
gated by others with particular reference 
to (1) the rehability of the factor 3.3 ar- 
rived at in the present study, and (2) the 
limits in deviation of body weight from 
standard weht (or a given age and 
height), with which a reliable estimation 


. of normal transverse diameter can be pre- 


me» 


dicted on a besis of actual rather than nor- 
mgor stanc rd weight. 


I. A direct comparison was made be- 
tween the transverse cardiac diameter cf 
250 Adult males, cbtained within ninety 
days of dezh? and the weight of them 
"hearts at autopsy. 

2. In this study, the results by the Un- 
wzerleider method ar? much more closely 
correlated with the actual cardiac weight 


SUMMARY 


* ^ 
than are these of the other two roentgen’ 


methods staried. 
3. There 5 constant correlation between 
the percentage deviation of the transverse 


diameter, às obfained by the Uagerlexler* 
method, and the percentage devia: on in 
heart weizht as calculated from Zzck's 
eable. Ths correlagon expressed nurmer- 
ically has a value of 1 to 3.3. 

4. Marked deviation from normal b»ədy 
weight anc pericardial effusion greate- than, 
200 cc. impair the accuracy of the method 
to such æn extent as to preclude is use 


without qualification. 


The authors gratefully acknowledge th- ass=stance 
of David J. Shellenberg, R.T., in the pre»arst ea of 
tables and g-aphs. 
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usually accomplished either by means of a 
planimeter or by transferring the outline to 
squared-paper and counting the squares 
within it. The area of squares transected by 
the outline is estimated. If done accuratelv, 
the squared-paper method is tedious. The 
planimeter while accurate and corvenient 
is not available in all hospitals or phvsi- 
cian" offices. Terrill? has described a simple 
gravimetric method for measuring the area 
of the cardiac shadow on the roentgeno- 
gram and has applied it in 20 cases, A simi- 
lar method for use with the orthodiagram 
has been adapted by one of the authors? 
from techniques previously utilized bv 
Nissim* and Strong and Gordon.’ By ap- 
plying the method in 1:00 cases it was 
shown to be sufficiently accurate for clinical 
purposes. Its main disadvantage is that it 
requires the use of a chemical balance. 

Van Buskirk? has described a graphic 
method for measuring the cardiac area 
which uses rectangular coordinates. How- 
ever, he gave no data on the accuracy of the 
method or its source of error. The method 
described in this paper is based on essenti- 
ally the same principle but its application 
is simpler. Morgover, the use of the method 
In 100 cases shows it to be quite precise. 


e 
METHOD 


~- . , . . 1° * . 
If a line (x-axis in Fig. 1) is drawn 
through the longest axis of the cfitline of 


* p ` . y Y > >» . ` oye , 
From the Cardiovasgilar Unit, Veterans Administration Facility, W 
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area of a rectangle, namely, base x altitude. 
A s mple method for readily determining 
the base and ave-age altitude by means of 
a transparent grid has been devised. 

A rectangle of unexposed, fixed, roentgen 
film 20 X25 cm. is ruled with black india 
ink into squares by two series of parallel 
lines 1 cm. apart, perpendicular to each 


other. This may be conveniently done by ° 


fastening the film over a piece of centimeter 


graph paper anc tracing the appropriate e 


lines on the film. The film held with the 


E . . . 
longer axis horizontal is numbered along 


the middle horizontal line (or x-axis) from 


O to 24 at each point where it is intersected æ 


by the vertical lines. The horizontal lines 
are numbered along the left hand margin 
(or y-axis) in bota directions from the mid- 
dle horizontal line, which is numbered o. 
The centimeter intervals between the par- 


alle horizontal end vertical lines are then. 


ruled with 4 lines to make ingervals of 0.2 
cm. This is best done with red ink. Aedia- 


gram of a portion of the completed an 4 
shown in Figure 1. The intervening 2 m 


spaced lines are 10t shown in the diagram. * 


The use of the grid is as follows: A pencil 
line is drawn alcng the longest axis ef the 
orthodiagraphic tracing (xeaxis in «Fig. 1). 
If properly drawn, lines perpendicular to if 
where it intersec-s the heart outline shoulg 
be tangential tc the outline. The grid is 
placed upon the orthodiagraphic tracing só 
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° A SIMPLE GRAPHIC METHOD FOR MEASURING IHE 
AREA OF THE ORTHODIAGRAM* ° : 
By MILTON MAZER, M.D., avd BLANCHE B. WILCOX, Pu.D. 
WASHINGTON, Dg. — M = 
NE of the methods commonly used for the frontal projection of the heart sfadow, 
estimating the size of the heart is the it transects it into two segments. Te prob- : 
determination of the area of the frontal lem of measuring the area of each Segment 
. ‘ : & MORE Ge è » "A ^ 
projection of its roentgen shadow. This is is that of determining the area under a 
usually done from the orthodiagram with curve. The length of the base may be meas- 
the superior and inferior borders drawn in urec directly. If the average altitude of 
conjecturally. The measurement of the each curve were known, the area under it 
actual area contained by the eoutline is could be computed from the formula for the . 
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that its x-axis or zero line coincides with 


. the lofg axis of the outline and with its 


y-axis tangential to the left edge of theout- sowed a aegative error with an -verze» cf aa 
©.85 per cent and GI a positive errer wit) 


line. This is shown in Figure 1. 

The outline of the heart shadow gs 1n- 
spected through the transparent grid. At 
eachWoint at which it intersects the black 
verticW lines the distance along the y-axis, 
estimated -o the closest millimeter, is 
noted. This is Gone both above and below 
the x-axis. The values are all added, the 
minus signs being neglected. The sum of 
the values is divided by the number of 
vertical lines transected. This can be read 
directly from the grid along the x-axis. The 
result of the divisier represents the sum of 
the average altitude above and below the 
x-axis. The length of the base (x-axis in 
Fig. 1) to the nearest millimeter is read 
from the grid. This value multiplied by the 
altitude gives she area of the cardiac out- 
line in square centmmeters. 

The com-utation is illustrated by the 
. following example: In one case the sum of 
e the readings at each point at which the 

vertical lines were transected by the ut- 
* line was 145. 4 cm. The number of vertical 

lines transected was 15. Each vertical line 
was, of course, tramsected twice, once above 
and once below the middle horizontal line 

(x-axis). The length of the base was 15.2 

cm. The area, therefore was 


` 





1S 
The method as cescribed is essentially 
a gmplified applicat.on of a theorem in ap- 
p calculus. The theorem may be 
ated: “The averaze value y of a function 
' for an interval equals the average of the 
average values for » equal sub-intervals. 


" e APPLICATION 


The method as described was applied to 
e measurement of the area of 100 ortho- 
, diagrams and arbitrarily drawn figures of 
the shape and size of the heart. Each de- 
termination was compared to the average 

* sof three planimeter readings on the same 
figure. The average deviation from the 


"^ p à 
Measuring the Area of tae Orcbcdiagram ° 


“4-95 


e. * 
planimeter det&rmination was 0.75 pers 
cent. Tharty-nine of the determi nors 


an average of 0.75 per cent. The largest 


— x -EX iS 








| 
V-axis 


— 
+) 


c. 1. Diegram of grid superimposed on c--1iaz 
outline. The 0.2 cm. spaced ines are om ‘toed for 
carity. Im actual practice the cardac sea Is 
larger in proportion to the size of the gad man 
shown. 


a 
* 
negative error was 2.3 per cent, tre i-7zest 
positive error 3.6 per cent. 

The determinations were all made br one 
incividua. After the readings were xen 
the grid was removed, reapplied, arm the 
readings checked. In a series in *h cla the 
readings were not checked in this m ner 
tae deviadons from the planimete- ree-tmgs 
were slightly higher. 


SOURCES OF ERROR 


There zre four main sources cf erc 13 
tie application of the method. 

a) Exvors in the Grid. These may be 
eliminate. by careful measurements af the 
completed grid. 

‘b) Imeroper Drawingeof the Long AMIS 
of the Orteodiggram. This may be ci»cxed 
by drawing tangents to the àgur- where it 
is interSec-ed by the long axis. The tergents 
sieuld be perpendicular to the leong =s f 
tie latter is properly drawn, 


c) Improper Placing of the Grid. Y ss 


446° $ 
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ethe most important sour@e of ‘error. Par- 

ticular care must be taken in plac ng the 

y-axis of the grid at the left hand 2dge of 


the figure. The tangent drawn to check the 


position of the long axis will be of assistance 
in doing this accurately. To avoid move- 
ment of the grid and figure during the 
measuremertts, they should be fastened to 
a flat surface with thumb tacks. 

(d) Errors in Readings. The actual meas- 
urements are made to the neares- milli- 
meter. Since, as a rule, more than 20 such 
readings are averaged in determin ng the 
altitude, a small error fn one willsnot be of 
great significance. Most important is the 
final measurement along the x-axis. Since 
the average alcitude is multiplied by this 
value for the final result, errors in its meas- 
urement will be reflected there directly. 


SIMPSON'S METHOD 


The possibility of applying a simplified 
versió1 of Simpson's rule? to the problem 
of determining the area of the orthodia- 
gram was also investigated. Simpsoa's rule 
gives a close approximation of the average 
height of curves of first, second, cr thigd 
degree. In applying the method to 8o ortho- 
diagrams or arbitrarily drawn areas of the 
size and shape of the heart, the average 
deviation from the planimeter reading was 
2.8 per cent. In 7 instances the deviation 
was greater than § per cent; the greatest 
error was 12.4 per cent. Since the method 
Is more time consuming and considerably 
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less accurate than the technique already 
described, the details of its applicafion are 
not given. 

SUMMARY 


A Simple graphic method for the dete 


mination of the area of the orthodiaeram 
is described. It requires no equipmgAt not 


réad ly available to any physician. Mts ap- 
plication to 100 cases checked by the plani- 
meter shows it to have a sufficiently high 
degree of accuracy for cl nical purposes. 
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ACUTE SUPPURATIVE ARTHRITIS OF THE HI? * 


IN CHILDHOOD | 


By PETER E.RUSSO, M.D. 
Departrent of Radiotogy, State University and Crippled Children’s Hospitals 


OKLAHOMa CITY, CKLAHOMis 


ANTE suppurative arthritis of tie 


Jüip continues to be the cause of many 
grave defommities, so that serious consrl- 
eeration must be given to it by those rte- 
sponsible for the -1agnosis and treatment 
of this disease. 

Since the greatest incidence is in chal- 
dren from early imfancy up to the age of 
fifteen, ofr cases were selected entirdy 
from that age group. Cases of acute sup- 
purative arthritis due to deep penetrating 
wounds or severe crushing injuries of tie 
hip were purposely omitted. 

In the discussion of acute suppurative 
arthritis we shill cersider: (1) the anatom i- 
cal factors; (2) types of arthritis; (3) bac- 
terial characteristics of the infection, ard 
(4) roentgenological aspects. Under ana- 
comical factors are included the bones ard 


e capsule of the hip int, its blood supp v 


and lymph drainage. 

I. Anatomical Fectors. The adult aœ- 
tabulum is “ormed by fusion of portions of 
the iliac, ischial amd pubic bones. Fusien 
of these bones occurs approximately at 
about the age of seventeen." Prior to this 
age these three bones are united by a 
Y-shabed piece of cartilage. The capital 


* epiphysis of the femur begins to ossify in 


the later six months of the first year of lire, 
d fuses with the femoral neck at approzi- 


Meately the age cf seventeen. The ace- 


abulum, femoral Lead, and the greater 
portion of t^e femeral neck are intracaps.i- 
lar in location. Since the highest incidenze 
of septic infecgons of the hip is found in tie 


. period oftearly childhood and adolescence; 


A discwssion of the blood sup-v ef the 
hi» presents several difficulties: First an 
-ccurate knowledge of the blood suppk: to 
this joint is incomplete. Second, 1nas:omo- 
sis between the various arteries aes not 
occur until after the eighth year. "biz, 
since th infectidn is usually &* hema 
togenous origin it may attack ore o- more 
tissues of the hip joint. 

Through the excellent work of Wo cert?" 
and of Chandler and Kreuscher? the ezist- 


TABLE | 
AGE INCIDENCE 








Cases I to15 aĝ Years 
Reported Years aniCvwer 
Fadgley, ef 2/.! I13 99 I4 
Ca dwell? Ly 7 
Sock! 6o 19 28 
@ur series 40 20 


ence of blood vessels within the ligamzz-vum - 


teres has been confirmed. These vessels 
carry blood to the femoral head: however, 
iz is acknowledged that these blood vessels 
are variable in size and number and ta cer- 
tain cases may be totally absent. It 13 m-e- 
worthy to mention at this poin: thet the 
femoral eoiphvysis is rarely if ever the pri- 
mary site of an intra-osseous leor. The 
main blood supply to the hip is by branches 
cf the capsular and nutrient artene The 
capsular »ranches after piercing the ezp- 
su_e of the joint enter the peck of the serur 
th-ough multiple foramina -ocated on the 
posterior superior surface of the reck. Thus 


~~ it is obvious that the hip joint is.most vul- ia the femoral neck an anastomows s 5 — ^ 


rable to infections during this period of 
e active growth and before fusion of tie 


epiphyses hes taken place. How importa 
a role this growth factor plays is rather 


dificult t& evaluate accurately. 


4- 


tablished befween the capsular branches 

and branches of the nutrient a-tery. Ac- 

co-ding to Logróscino? the brancs cf the 

rutrient artery are enq arterie cuntl a 

child reaches the age of eight, are anas-o- 
e 


7 


" 
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fhosis taxes place after thif period. In our 


series -he greatest incidence of acute sup- 
purative arthritis increases appreciably in 
children past the eighth year. In 40 children 
all under fifteen years, acute suppurative 
arthritis is reported in 13 cases in children 
ugider nme years and 27 cases in caildren 
over nine years. The ninth year was chosen 
as an aroritary vear because none of these 
children was found to be in that age group. 

Most of the lymphatic drainage of the 
hip is to a chain of lymph nodes located 
about the external iliac,arterv, except the 
posterior portion of the hip whiéh drains 
to glancs about the hypogastric artery. 
. Inguinal, femoral and Cloquet’s glands also 
have efferent vessels to the external iliac 
nodes. The external iliac and hypogastric 
nodes drain into a common group of glands 
situated about the common iliac artery 
and are presacral in location. The external 
iliac noces are retroperitoneal and lie im- 
mediately above the fascia of the iliopsoas 
muscle. Thus suppuration and abscess for- 
matior in any of these variously located 
glands. burrowing along fascial planes, 
may explain the confusing clinical manie 
festations often encountered in these cases. 
Freiberg and Perlman’ recently reported 
several cases of acute suppurative arthritis 
with either a pelvic or abdominal abscess 
which were operated upon as cases of ap- 
pendiceal abscesses. These authors stress 
the importance of the lymph drainage of 
the hip end describe it in detail to illustrate 
the various clinical pictures that a case of 
septic hip may present. 

2. Types of Acute Suppurative Arthritis. 
Phemister has classified acute suppurative 
arthritis of the hip into the primary and 
secondary type depending on which tissues 
of the hip are involved. In the primary type 
the in-eetion attacks the synovial or peri- 
synovial structures, whereas in the second- 
ary type the infection is prymarily intra- 
osseous in location, and, due to spread or 
extension of the bone infection, the joint 
Is secondarily affected. There are several 
points o” difference between the two types. 
The primary ty pe is in most instances due 
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to a streptdcoccal infection, the disease 
usually subsides within five wells ahd, the 
affected hip in many cases regains its nor- 
mal range of motion resulting in very little 


if anye deformity of the kip. On the ME 


hand, the secondary type is usually caysec 
by staphylococcal infection, runs aflong 
drawn out course, draining sinuses faking 
manv months or years to heal, range of mo- 


tion is in most cases markedly impaired, 


ankvlosis and deformities of the hip result 
in the majority of cases. In our series of 40 
cases, 5 cases, or 12 per cent, are of the pri- 
mary type, and 37 cases, or 64 per cent, are 
of the secondary tvpe. Al-hough,these per- 
centages are not an accurate indication of 
the frequency with which the two types oc- 
cur, we do know that the primary tvpe 1s 
more common in very young children, and 
the secondary tvpe more common in the 
older child. Since the incidegee of septic hip 
Is greater in the clder child it follows that 
there are more cases of th» secondary type. 

Bacterial Characteristics of the Infec- 
tion. The predominant organisms found to 
be responsible for acute suppurative arthri- 
tis of the hip are the staphylococcus and 
streptococcus. Although other pyogenic 
organisms are occasionally found, the above 
fact has been substantiated by aspiration 
smears and blooc cultures. Another well 
known fact is that pre-existing infections 
in other parts of the body such as osteo- 
myelitis, pneumonia, otitis media, ery- 
sipelas, 
factors to hip infections. Another predis- 
posing factor is injury to the hip. As pwe- 


viously mentioned, the s streptococcus ay ad 


ally attacks the synovial or perisynovi 

tissue and produces a primary type of 
arthritis. The staphylococcus primarily in- 
fects the bone and by spread or extettsion 
einto the joint produces the gecondar¢ type. 


Slowick in his 60 cases listed 23 cases as of ° 


the primary type and the streptococc 
was ‘solated in each instance. In the 5 cases | 
of primary type of arthritis reported herein, " 
there is 1 case due to streptococcus, I case 
to pneumococcus, and 
infection in which a gram-positive diplo- 


case to a mixed. 


^ 


and furuncles are predisposing . 


v 


N 
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coccus and bacillus was 1solatéd. In the re- 
majning 2 cases aspiration smears and 
blood cultures wer2 reported as negative. 


[n the secondary type, of which there were ® 


- 35 cases, the staphylococcus was isolated 


in NN cases, a mixed infection of streptococ- 
cus na staphylococcus In I case, and a 
gram? ‘positive bacilus in 1 case. In 1 cese 
the aspiration smear and blood culture were 


ereported negative, and in the remaining 


cases no bacterial studies were done be- 
cause incision and drainage of the hip hac 
been performed before the patient was 
transferred to our hospital. 

In the ertire series of 40 cases there was 
I death and that occurred in a child seven 
months old. This patient was admitted 
because of an acute suppurative otitis 
media and later developed infection of the 
hip joint. On aspiration and blood culture 
the pneumocomcus was isolated, and several 
days later when meningitis developed the 
same organ’sm was cultured from the cere- 
orospinal fuid. Death occurred on the 
twenty-third day of observation. 

4. Roentgenological Aspects. Much e our 
present knowledge of the various infections 
of the hip can be directly accredited to the 
roentgenographic examinations and stud- 
ies. Roentgenograms are invaluable in de- 
recting the presence of the disease, in fol- 
lowing the different phases it goes through, 
and in evaluating the end-results. However, 
it hag not by any means solved all of our 
problems in makime a differential diagno- 
sis.eE ven teday many clinical and labora- 
al findings such as blood counts and cul- 

aspi-ation smears, sedimentation 


tures 
i en and -uberculm skin tests are most 


useful and are employed together with the 
roentgen firdings in making a differential 
‘diagnosis. Phemister!? in 1924 was the first 
to demonstrafe the tryptic action of none 
tuberculous exudate, and that the tryptic 

tion was responsib e for the early destruc- 
tion of articular cartilage, especially car- 
tilage of adjoinine surfaces. This early 

pathology can be detected on roentgen4- 


* grams byea narrowirg of the joint space as 
carly as five to ten days after onset of the 
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disease. Chont in a recenz article dese ibes 
another early roentgen fincing 1 children 


under -two years of age: a later ard up 


ward su-luxation ef the femora! hes; We 
would like to point out, however thar this 
subluxation differs from the ficdimes en- 
countered in congenital dislocatmn, by the 
associated soft tissue swel ing of the oelvic 
girdle and aground glass zppearance > the 
bone, which is usually of normal amd uni- 
orm demsity in congenital disloeatcm In 
very earlv cases of hip infection tt e q mhv- 
ses of the femoral heads are ecaal «well 
develop? but differ in density 35 se=m on 
roentgen^grams. In congenizal d sloeamens 
the femcral epiphvsis of -zhe affecte side 
may be <bsent or is frequently fe ind to be 
smaller 14 size. Intra-osseous lesons may 
rot be found or identified on roertz-no- 
crams tazen ten to fifteen days after orset. 
After this initial period during wh ch roent- 
gen find ngs may be reported as, bemg 
regative, other roentgenograms taken a few 
cays late- will show the bcne infectiom and 
ics locatien. One can antiapate tae -psead 
of theenf=ction into the joint in most cesses. 
1n these 40 cases the first -oentgenoc-am 
was repo-ted as being negative m 6 ces, 
whereas z roentgenogram taken cae œ two 
weeks later clearly demonstrated treor ko- 
logic charges in the hip. Spread ot the imfec- 
t on to otrier bones of the hip, comolicat ons 
sich as pathological dislocation amd se- 
questratien and absorptiom of the fer oral 
head can easily be identifed in ollow-up 
roentgerczrams taken at switable ntervals. 
Pathological dislocation which is attrt uted 
to rupture of the inferior media. por on 
is the 
first week after onset of the dizas. Se- 
questraton of the femoral head anc later 
absorption is a frequent finding. - hes. ster 
believes that this is due to rupture of the 
ligamentum teres thus ifhpairing the cmcu- 
lation to the femoral head. Nichols»-' in 
his 113 cases reported that patho cgcal 
dislocation took place in 34 ease: and 
femoral sequestration in 23 cases. Ir our 
series of 40 cases theré were g cases of 
pathologi-al dislocation and 6 cases «^ se- 
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ic. 1. Case 1. Early case of a primary type of sup- 
purative arthritis in a child sixteen morths old 
demonstrating the upward and lateral displace- 
ment of the right femoral head. Lower rozntgeno- 
gram shows reduction of the subluxation. (Court- 
esy of Dr. Chont.) 


questration of the femoral head. In 2 cases 
both conditions were reported. The seques- 
trated head in most instances is eitaer ab- 
sorbed or extruded through a draining 
sinus. Whenever one of these complica- 
tions occurs one can safely prognosticate a 
poor end-result, usually a hip with mark- 
edly limited motion or even ankylesis. All 
authors agree that early diagnosis, drainage 
and immobilization is the treatment of 
choice and best Also for prevention of the 
above mentioned complications. Whether 
these complicatiofis will be preverted by 
the recent introduction of theesulforamides 
as an important agent in the therapeutic 
armamentarium of suppurative erthritis 
will depend on observations made on large 
material over ą suficient length of time. At 
present the benefit from the use of these 
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drugs in the early stages seems to be well 

established. á 
Finally we see the end-results in these 

cases. In the primary type the chances of 


obtaining a nearly normal hip with fairly 2m 


good motion are better than in the secgnd- 

ary type, but even in this type poor rgsults 

are sometimes encountered. . 
Caldwell in his report of 17 cases had 6 


cases of the primary type. One of these pa-, 


tients died but in the remaining 5 the hip 
motion was recorded as being good or nor- 
mal after the infection had subsided. In this 
series of 40 cases good or normal hip motion 
is reported in 7 cases which includes 3 
cases of the primary type and 4 cases of the 
secondary type. 


Primary Ty pe—Artaritis 

Case 1 (No. 100-599). This patient, a white 
baby, aged sixteen months, sas brought to 
Crippled Children’s Hospital because of a high 
fever and refusal to move his right leg. The 
parents stated that five days prior to admission 
the child refused to stand on his feet or walk 
and that he became feverish. Examination re- 
vealed that the area around the right hip was 
reddish and swollen and markedly tender. The 
right hip was held im flexion and any movement 
caused the child considerable pain. Tempera- 
ture was recorded as 104° F.; leukocyte count 
23,000. A diagnosis of acute suppurative ar- 
thritis of the hip was made cn admission on 
March 2, 1939. 

A roentgenogram taken on the sarge day 
showed a widening of the joint space of the 
right hip with upward and lateral displacement 
of the femoral epiphysis. On the day followigg 


TABLE II ( 
END-RESULTS IN ACUTE SUPPURATIVE 
ARTHRITIS OF THE HIP 


Hip Motion Recorded As: 


° God * Poor 
or Fair or 
Nor- 
mal 


Badgley, et al. 





113 cases 7 23 83 
Caldwell: 17 cases 8 c 4 
Slowsck! 60 cases 1I ,20 30 
Our series 40 Cases 7 4 23 


Anky- 
losis 
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admisgion a posterier arthrotomy was per- 
e formed and cn entering the hip joint about 1 
oz. of pus was obtained. Smears and cultures of 
this exudate were reported as showing a gram- 
positive diplecoccus and bacillus. . 
= The patient's pelvis and lower extremities 
wert immobslized ir a Bradford frame and 
sulfanilamide therapy instituted for twelve 
days. 
The patient was discharged on April 13, 1939, 
ein an abduction traction splint and a notation 





"IG. 3. Case n. Roentgenogram taken ave months ° 
later showing sequestration and partial ats ption 
of the ‘eft femoral head. Severa! sequestra : 7 seen 





in the wing of the ilium. á 
: severe pain and swelling o7 the lett p; the 
patient zppeared to be very toxic and kac a 
° high fever. Ten days prior to acmss+on the 
¢ left hip began to hurt, and at that time the boy 
had two furuncles on the outer aspect »f the 
2 hip, but he was taken to -he loca dor to 
. 
Fic. 2. Case 11. Secendary type of suppurative ar- © 
thritis in x boy eleven years old. The intra-osseous á 
infection aas spread from the acetabulum to the 
ilium and neck of the femur. There is surrounding l 
E soft tissue shadow and pathological dislocation of 
the left femoral head. 
effica that the ap had normal usage of mo- 
on, free ct pain. 
‘ Follow-up roen:genograms taken at inter- 
S 


vals of several mor ths, however, revealed a sub- 
luxation of the femoral head, and several at- 
tempts at manipulative reduction were made. 
When Bist seen dm April 21, 1941, the child had 

` normal raage of motion of the right hip but the 
mmm ght femcral head remained subluxated causing 


1 in. shortening of the right leg. 





e LÀ 
Secondery Type Arthritis HIG. 4. t ase II. Roentgenogram taker twc rears later 
l ° show-ng complete absorption of the let femora 
e | CASE Ii (No. (02-572). A white boy, aged head, partial regeneration ofthe wing əf the iliu® 
eleven, was adrmrted to the Crippled Cail- following sequestrectomy and ank vhosts the lef 
. . . . . £ € 
éren's Hospital on August 27, 1939, because ot hip eint. 
Lj 





Kic. 5. Another case of secondary type of su pura- 
tive artar tis, bilateral, in a girl eleven yea-s old, 
demonstrating narrowing of the joint spaces, 
sequestration of the left femoral head and su 5luxa- 
tion of the neck of the femur. The right hip shows 
pathological dislocation. 


have a dislocated shoulder reduced. The pain 
in the hip was attributed to a kick anothe- boy, 
had administered over that area. Five days be- 
fore admission a fever developed and the boy 
became very toxic. On admission the lef- hip 
was held in marked flexion, the surrourding 
e area was swollen, tender and reddish. The boy 
was irrational and had a marked elevaticn of 
temperature. 

A diagnosis of acute suppurative arthritis 
was made. Aspiration of peri-articular tissues 
was negative but when the needle entered the 
joint space considerable purulent exudate was 
obtained. Aspiration smear and culture were 
both reported as showing Staphylococcus ad bus 
as the causative organism. A roentgenograra of 

¢ the pelvis -aken on admission showed no evi- 

dence of bone or joint pathologic changes of 
either hip. ° 

On the day after admission supportive meas- 

e  ures were instituted* the left hip was drained 

through a posterior arthrotom% and chemo- 

therapy instituted. The lower extremities and 

pelvis were immobilized. At intervals suffap.ri- 

dine was discontinued because of renal irr ta- 
tion. ° 

The next roeftgenographic examination re- 
vealed an osteomyelitis of the acetabulum which 
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. 
later spread to invclve the lower two-thigds of 
the left ilium. Somewhat later subluxatiore of 
the femoral head eccurred which eventually 
sequestrated. 


Thisepatient has been admi*ted on several | 


other occasions for the past three years, for 
manipulations of the left hip—--emoval of sev- 
era] sequestra in the ilium, and for acute ex- 
acerbations of his infectious prccess in the left 
hip. When last examined on October 5, 1942, 
he still had several draining sinuses, and com- 
plete ankylosis of the left hip. The boy had 
spent most of his time since kis hip infection in 
bed ard in double hip spica casts. 


COMMENT " 


Acute suppurative arthritis of the hip is 
a relatively frequent disease of childhood 
and early adolescence. It occurs in both 
sexes with equal frequency. In this series 
of 49 cases there were 22 males and 18 fe- 
males. Age, on the other ham. is an impor- 
tant factor in that the larzest number of 
cases were found to occur in children ten to 
fourteen vears old. In this age group of pa- 
tients there were 27 cases, whereas in chil- 
dren *under that age there were 13 cases. 
Although it was not the main purpose of 
this report to studv anv racial difference 
we have only 2 Cases occurring in colored 





` . - ` e 
lic. 6. Same case as Figure 5. End-resu t shows com- 
plete bony ankylosis of bo-h hips. a 
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° 
childreg. In looking over the hospital rec- 
ords*n a total of 142 cases of acute sup- 
purative arthritis cf the hip, there were 
only I2 cases repor-ed as occurring in the 
Negro. In view of Lewis’? observations re- 
zardmig racial differences as an important 
factor determining ~esistance to infections, 
it may, be of interest to note the relativel? 
small incidence of suppurative arthritis in 
@lored patients in our series. Lewis states 
that an outstanding feature of Negroes as 
surgical patients 1s their resistance to in- 
fections, especially -o suppurative cocci to- 
wards which they seem to have a high 
degree of immunity. This relative immun- 
ity is also a part of their resistance to scar- 
let fever, ervsipelas. measles, and certain 
skin diseases. It is difficult to show any 
definite conclusions on this point from our 
series of cases, because our colored wards 
have much fewes leds than our wards for 
. white children. 
In the primary -vpe of suppurative ar- 
e thritis of the hip afecting chiefly the syno- 
* vial or perisynovia tissues, and destroying 
ethe articular cartilage, the infectious prfoc- 
ess in most instances can be arrested before 
any bony involvement develops. This, how- 
ever, depends on tbe virulence of the patho- 
genic organism. I- the infection can be 
brought under control within a short period 
of time, causing li-tle or no bone destruc- 
tion, the hip join* will regain its normal 
range ofemotion. Tae primary type is found 
ein very young chiliren under two years of 
age. * > 
~mn osteomyelitis of any of the bones of 
thà pelvic girdle sith extension into the 
nib joint is respomsible for the secondary 
type of arthritis, which is by far the more 
frequent type. The hip joint differs in this 
respect from the other joints of the extremi- 
ties in that the epiphyseal line in these 
other joints usualy limits the infection 
More extension mto the joint occurs. It 
may well be that the anatomical character- 
istics of the vascular supply and lymph 
, drainage of the hid are responsible for this 
difference in*reactacn to an infection. It has 


bgen previously stated that the branches of 


, process invariably 


% 
TABLE III " 


ANALYSIS OF 4Q CASES OF ACUTE SUPPURATI t 
ARTHRITIS OF THE HIP IN CHILDREN UNBE 


E 
FIFTEEN ®EARS OF AGE 
Ace: Up te 9 years, 13 cases; from 10 to 15 "ars, 
27 «ases 
Sex: Males 22; females 18 ® 
e 
Race: Whit 38: colored 2 





Pre-Disposanc #acror: 18 cases: hip infecta was 
preceded by pre-existing infection in some o her 
part of th* body; history of injury in 7 cases 





Types: A. -rimary type $ cases, or 12% 

B. Secondary type 35 cases, or 8875, 
with sing® intra-osseous lesion of the hip zz cases 
located m femoral neck 14; ilium 8, ischiara c, 


pubis 1 w -h multiple intra-osseous lesions :- cases 


ParHOGEN! - ORGANISM: in 29 cases with fairiy -ezent 
onset 
I pneumococcus 


A. Primery type — RÀ 
i gram-positive diploc-—cis 
( and bacillus 
|12 staphylococcus » 
1 staphylococcus amd srep- 
tococcus 


B. Secon ary type 4 I gram-positive baci as 

4 aspiration smear re- 
e ported negative 

" | 9 cases no report 








Pathological dislocation; a -ases 
. Femoral head sequestration, 6 
cases 
Both complications in 2 cases 


¥ cath: 


COMPLICATIONS: I. 


H 





LNp-Rrsv 1s: 40 cases: 2 recent cases: 
total — hips 

Good or aormal motion > cases 

Fair or so% motion 7 cases 

Poor metion or ankylosis 23 cases 

Average »ollow-up period in 37 cases 3.1 ve:r. 


the nutrient arteries supplying the far oral 
neck are in early life end arteries m the 
sense of Cohnheim; only later is anastemo- 
sis estabushed. This undoubtedly mæt be 
of great significance in the presene- of a 
*»vogenic embolus in caseg of blood borne 
nfectiore. In the secondary type me zr- 
ticular cartilage is completely des—-ved, 
and the subcartilaginous bone erodec. This 
affects the adm ning 
bones so that multiple bony involvement 
occurs, and is responsible for the impaired 
motion «f the affected hip, or ankylosis. 
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* CONCLUSIONS 

1. The highest incidence ,of acute sup- 
purative arthritis of the hip in cildren, 
under fifteen years of age was found in 
children between the ages of ten to fcurteen 
rears. 

2. The prfmary type of arthritis occurs 
mostly in children under two years of age; 
above that age the secondary type is by 
far the more common. 

3. In the secondary type of arthritis the 
most frequent site of the intra-osseous lesion 
is in the femoral neck; and in she ilium, 
ischium and pubis in the order mentioned. 

4. Tie great majority of these hips 
which have recovered from an infectious 
process show marked impairment of motion 
or ankvlosis. 

I wish to thank Dr. A. J. Ackermann for uis help 
and advice in preparing this paper. 
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less then those’ along the radial axis. The 
disabilities of -he radial axis are conse- 
quere.» mach more numerous anc impor- 
tant shan -he disabilities of the ulmar azis. 

FFs axial concept becomes use^4l for it 
tremseends the individual fracture and joins 
these waric 1s fractures into a whole. 

Axm| truma expends itself at the site ef 
fracture, a *breax occurring at a pont 


multangular or both, fracture or sometimes 


è à a & 
‘rotation of the scapho:c, fracture Of the , 
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” The wast Joint is part of a livingdynamic in bone where the preximally ragiating 
O-genism and is not a fixed ir movable trauma exceeds bony trabecular and,oerti- ° 
-—o04c-t Thus, in one set of tircumstances, cal strength. The form of fracture which 
the lines of force mat follow the main* results depends on (1) the strength of orig- 
coase indicated on the diagram; atano-her mal ttauma, (2) its duration, (3) its direc- TS 
tme, the. may take a variant couse inthe tion and modification cf its directione (4) 
padal ax. [here are, of course, nedimca- the cushioning elasticity or "give" in the 
jyonts through which the force is trans- i 
| . mitted, (5) the architecture of the bone, 
ard (6) the sudden expenditure of force bye 
break of bone at a point in bone less resist- 
art than the force. 
The most direct line ‘or transmission of 
force of indirect trauma along the radial W 
axis Is in a direction parallel » the long 
axis of the second and third metcarpal 
benes. The diagram (Fig. 2) illustrates the 
operative area of carpal traumata. The en- 
tire force of trauma is borne by the paral- 
lelogram in which os magnum, scaphoid and 
lesser multangular lie. Oalye% portion of the 
greater multangular and semilinar bones , 
le in the direct projection of the lines of 
force. The greater multangular enjoys spe- ° 
cial consideration, for & is in direct line ° 
witl? the long axis of the first metacarpal » 
bone. Fracture or dislocation of the lesser . 
| VERE. munem multangular is extremely rare, for this bone ) 
Fix > ^ detinctior 's made in this figu e of tise ie well protected. The semilurar is in a 
ter-swhsh flow proximally along the nost r: d:a 5 i oc i. d s 
oam o th=radia axis (that is, along theaxiso the MOst favorable POSITIONS Since Æ Is unat- 4 
ice n.etzzarpal bone) and the ulnar cart of the fected by the full strength of any force 
"dmlaxi. The operative area of carpa traumata which flows along either the radial or ulnar 
¢ boxed eat by the large parallelogram, but it is ax s. This may explain the rarity of semi- 
tuin the radial parallelogram that most of the lunar fractures and the greater ~elative in- 
car-al trea mata take place. The cuneiform bone, i : : 
aac senilmnar too, it is seen, occupy an ntermedi. C!dence of rotational dislocation of this * « 
ue rositisa in part, so that they are not affected bone. » i 
yy the full force of trauma applied to either ax s. Transmission of force along the inne 7. m 
part of the radial axis mev give rise in su . 
tioas tk» mair stream of force—late-zl, ceeding order to a Bennet fracture,* "edid - 
torsi»xal, 2tc. The possible variations of dislocation of the base of the 3rst meta- 
cw of fose along the ulnar axis are much carpal, fracture or rotation of the greatep e” 


N 


lower end of the radius, and with more — 


proximal transmission, especially with the 


elbow extended, to disability of elbow or e 


shculder. When the force is trapsmitted 


= An axialinjury to the distal parz of the prox mal phalanx of 
zhe kent thumb, as in boxing, may ca ise acute # chronic strain 
of its metacarpophalangeal joint, the force of the slow expending 
tself at this joint. 
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A UNIFYING CONCEPT, WITH A DESCRI?TION'*OF CERTAIN CARPAL =» 
INJURIES, INCLUDING PARALLEL AND GEAR? ROTATIONS 
; "o rp e, ~ ^ al an 
OF TH= CARPAL BONES 
* 
By MICHAEL S. BURMAN, M.D., SAMUEL E. SINBERG, M.D. e 
NEW YORK 2 
i WILLIAM GERSH, M.D. 
MT. VERNON, NEW YORK « 
$& 
and 
ADOLPH A. SCHMIER, M.D. 
NEW YORK 
El 
^.^ e . e 
I. FRACTURES OF THE RADIAL AND ULNAR The accompanying diagram shows the con- e 
AXES: A UNIFYING CONCEPT stituent elements of each axis (Fig. 1). . 
HE mechanism of force, creating a 
fracture of hand, wrist or forearm, was . 
studied by the clinica! history and by 
roentgenography. The clinical history was 
frequently incomplete or vague regarding j 
type of trauma; the roentgenogram, how- 
* ever, usually indicated the effect of a 
ə trauma to the skeleton. The form of frac- E 
e ture revealed in the roentgenogram is a 
good clue to the direction of force which " | / 
e — - 
made such fracture. » \) 
Trauma is direct or indirect. Direct 
trauma is self-explanatory. [n indirect ) 
trauma, a force applied distally flows prox- CS i 
imally until the flow of force is dissipated y i 
by a break of bone. A reverse or distally N. 
directed flow does not ordinarily take place, co 18 k š 
since 3 direct force applied to the lower M 
e arm, or bent elbow, will usually expend it- I 5 aL 
self shere. e a! 
This indirect or fleeing trauma wizh Fic. 1. Diagrammatic sketch showing the proximai 
oximal centrifugality behaves in a charac- pip » distally se es ne the 
: AS 4 . ; adial and ulnar axes along which these forces 
tic manner, its flow being transmitted ur "S : j 
4 E: f l l ; OW. 
and the ulnar axis, respectively. The radial m ‘ 
axis en distal -0 proxim al order, includes the + Where more than one name exists ler a carpal bone, use has 
- $ | h ' been mace of the more popular. The name starred in the tabula- 
hrst tereg mefacarpa vones, the greater ® ted nomenclature for the carpal bones is used in the text. 
* and lesser multangular bones,? the os mag- *scaphoid gavicular : 
- : " trapezium *greater multangular 
“num, the scaphoid, the semilunar, and the aped d ^ Josse imiiangular 
radius. The ulnar axis includes the fourth *semilunar — lunate 
a of E } " j | | R } | : , *cuneiform (triquetrum) triangular 
and fifth metacarpal bones, the hamate, ipei cupitete 
. I v WEN z a a. 
cuneiforni and pisiform bones, and the ulna. *p siform pisiform 
E uaciform *gamate 
- E 
* From the Hospita’ for Joint Diseases, Department of Roentgenology, Dr. Maurice Pomeranz, Directorfand the Orthopedic 
aarvice of Dr. Harry D Sonnenschein; and the New York Dispensary. i 
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along the uirar pæ: of the radial axis, these 
disabilities may amse in succeeding order > 
fracture of the bese of a metacarpal, de- 
layed painr.l dorsal bony prominence of a 
metacarpal base, rjury of the base ôf the 
os magnum, fractu-e of the neck of the os 
magnum or dorsal dislocation of its caput, 


axial inj rv às cause fractuge of tied — 


of -he radius, the more distal parts bang 
uncamaaed. 

In the adult, thè typical inmry is the 
Colles fracture, since the fracture, wach is 
a fractu-e through a waist of bone, ocacrs 
at a point where the expanded -adr.s rzi* 


ee 


e 

wedge action. of. tke os. magnum. with. r&- rows. Camnpad tjumes,. especially wi tae 
sultant mid-carpal dislocation or disloca- scadhoic, are not uncommon. Injuries of « 
«ion of the semilurar, and fracture of the the prox mal carpal bones are much mre 
lower end ef the radius. Fracture of the frequent than injuries of the dstal carpal 
semilunar is not common, but we have ob- row, since the proximal carpal boas are 
served at least twe instances of it. squeezed as in a vise by the axial trauma. ° 

It is not possills to predict accurately There is sometimes association of fracture " 
the type of injury which may follow axial of variows parts of the radial axis, the most 
trauma. Response to such trauma is very common being the association of Colles * 
different in children than in adults. The fracture and fracture of the scapheid. 
tendency in both is for the proximal trans- Fracirves of the ulnar ax: DCL 
mission of trauma along the radial axis moa. Fractures of the hamate, cumeiform, : 


since the bearing surface which receives the 
trauma is vsudMy the ball of the hand. In 
children, both bores of the forearm or the 
radius alone is usually broken, the usual 
site of fracture bemg at the junction of the 
lower and middle thirds of the forearm. 
Epiphysea. disloca-ion of the lower rædial 
epiphysis is the «Fild's equivalent of the 


Colles fracture. Frazture of the ulna is quite 
uncommon as is frazture of the carpus. The 


or oisifarm bones are simple fractu-es, as 
a rale, Whose causative trauma is usually 
direct rather than indirect. They ase sel- 
dom associated with radial axis imuries. 
The cus ion of the discus articular most 
prcbabi- protects the ulna against fracture 
by indfr-ct trauma but such fractur? may 
resilt from a fall on the ulnar v. Grected 
hard. The lower end of the ulma may be 
fracture: by direct trauma to the pa marly 





e 
e Fic. 3, A-N. The roer-genography of the normal w-ist. Various views of the wrist were taken, anc these 
roentgenogf ms are added for a clearer understanc ing of the text. 
A, anteropostericr view; B, posteroanterior vizw; C posteroanterior view in iial abduction; D, 
posteroantedor view n ulnar adduction. 
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FIG. 3. E, posteroanterior view in dorsiflexion: F, anteroposterior view in palmar flexion; G, lateral view— 
e " , . . 
radio-ulnar; 7/7, lateral view—ulnar-radial. d 
f a á á : à . E 
Hexed wrist. Fracture of the ulnar styloid Oblique traumata to the wrist and acute . 


occurs not uncommonly in association with rotational traumata are unccmmon. Occu- 

" ag . . @ . 

Colles fracture and seldom as an ehtity in pational rotational traumata may cause * 
itself. chronic disability of the wrist. 
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hig. 3. Z, leteraleview in palmar flexion; 7, lateral view in dorsiflexion; K, lateral view in dorsiflexion and 
. radial abduction; L, latera! view in volar flexion and ulnar adductior. ~ 
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INTERPRETA- 


Il. THAR ROENTGEFOGRAPHIC 
€, TION OF THF NORMAL WRIST 


Interpretation o7 the normal wrist is 
ordinarily difficult because of the igregu- 
larity and overlapping of the eight carpal 
bones. The postereanterior view is usually 

easily read but the oblique and lateral 
views offer difhcul (Fig. 3). i 

The study of the wrist in palmar flexion 
and dorsiflexion informs us about carpal 
bone rotations. /7 dorsiflexion of the wrist 
(to which is always added some radial ab- 
duction by reason cf obliquity of the scaph- 
oid) the scaphoid is elongated in the lat- 
eral view st that it is placed in the 
the long axis of the forearm. The proxima] 
end of the bone shifts volarly and the distal 


end dorsally, increasing its obliquity. The 
semilunar rotates dorsally. The greater 


multangular ig distorted. The posteroan- 
terior view in ddtsifexion shows the scaph- 
oid to be more in the line of the axis of the 
forearm. The Joint space between scaphoid 


and semilunar is increased, and the head of 


the os magnum seems to approach the artic- 
ular surface of the radius. The metacarpal 
bases overlie the dis-al carpal bones. 


line of 
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lic. 3M. Cblique ulnar-radia views c the wrist 
joint of amother person. This view shcws the pis - 
form arc its articulation wata the cug-iform 


very cleary. 


Palmar flexion ts carried out in some de- 
g-ee of u aar adduction because of abliq- 


uty of the scaphoid. In the /aterzl view in 
palmar f'ezion, it is seen that the scaphoid 
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hamate, the cuberosity of the scaphoid, the greater multzngukw, particularly its mcge, anc the bony 
e 


= floor of the canal. 


N. Carpal canal views of the same patient as in Figure 3M. Tais shows the pisi&crm, the hook af the 
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fs rotated anteriorly, so fat it lies lorso- 
volarly. The*semilunar rotates anteriorly 
at the same time. The greatermultangular is 
well visualized and the articular line be.* 
tween it and the base of the first metacarpal 
is a little oblique to the longitudinal axis of 
the forearm. The anteroposterior view in 
palmar flexion shows enlargement wizh dis- 
tortion of the greater multangular and 
other distal carpal bones. The ar-icular 
line of the greater multangular is placed 
radially in line with the forearm. The 
scaphoid is foreshortened, its body over- 
lapped by the tuberosity. ° 

Dorsovolar movement of the wrist oc- 
curs about an axis which is sligh tly oblique. 
To simplify matters, the wrist, as an» other 
joint, may be thought to have three princi- 
pal axes: a transverse or radio-ulnar axis, 
a vertical or dorsovolar axis, and a longitu- 
dinal axis, that which is parallel to tae long 
axis of the forearm. Only the first two of 
these axes can be i Important, since there is 
little motion about the longitudinal axis. 
Dorsovolar motion of the wrist takes place 
about a transverse axis, while side-to side 
movement is about a vertical axis. Ir dorsdf- 
volar motion, movement takes place pre- 
dominantly abani the transverse axis to 
which movement about the vertical axis is 
added by reason of scaphoid obliquity. 

It must be understood that each carpal 
bone behaves not as an individual in these 
various movements of the wrist, but moves in 
integrated manner with the other carpel bones. 
This is quite necessary for normzl wrist 
function. This rotation or change n posi- 
tion of each carpal bone, integrated as it is, 
Is a rotation in parallel or parallel rotation. 
This is illustrated bv the parallel move- 
ments of the scaphoid and semilunar bones 
in palmar flexio& and dorsiflexion. As the 
wrist flexes palmarly, the scaphoid rotates 
anteriorly about*its transverse axis, be- 
coming dorsovolarly placed, while the 
semilunar rotates anteriorly on asimilar 
axis. In dorsiflexion, both bones rotate in 
opposite direction. The other carpal bones 
follow in similar parallel movement. 

Normally there is and can be no dissocia- 
tion of physiological parallel rotation. The 


S. E. Sin verg, William Gersh and A. A. Schmier 
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limits of plfysiological parallel rotation are 
the limits of motion of the wrist. 1f such 
parallel rotation exceeds in degree the 70r- 
mal range of rotation for a given position 
of the wrist, then a pathological parallel ro- 
tation must exist. . 


IIl. ROTATION OF THE CARPAL BONES 

It is necessary to study the movetnents 
of the carpal bones in the normal wrist and 
to create experimentally abnormal rota- 
tions in the carpal skeleton in order to know 
and understand clinical abnormal rotations 
of the carpal bones. The situation is simpli- 
hed by the fact that it is the rotational 
movement of only three carpal bones which 
matters—that of the scaphoid, the semi- 
lunar, and the greater multangular. The 
scaphoid-semilunar unit is the more impor- 
tant. 

It is easier to magine rotational move- 
ment of a carpal bone if the axes of motion 
are made to apply to a particular bone and 
not to the wrist as a whole. These axes are 
similar to those or the wrist except that the 
longitudinal axes of the scaphoid and of 
the greater multangular are oblique to the 
longitudinal axis of the wrist. 

Abnormal rotation of 2 carpal bone may 
or may not exceed its limit of physiological 
rotation. It is more likely that pathological 
rotation of one or more carpal bones will 
be seen rather than whole carpal move- 


ments as in the normal wrist. : 


4A. Experimental Rotation of the Cai pal | 
Bones (Fig. 4 and 5). 


Rotation of the Scaphoid. 


When the scaphoid rotates about if 
transverse axis, the bone moves dorsally and 
volarly, the direction of rotation being 
reckoned by the position of the tuberósitv. 
In the posteroanterior view, the tuberosity , 
overlaps the body, with changed in the artic- 
ular relationship between scaphoid and 
radius. In the lateral radio-ulnar view, the, 
obliquity of the scaphoid is lost. The boite 
‘is placed more dorsovolarly, and is not 
foreshortened. The tuberosity letantanior in* 
the more probable anterior rotation of tl 


scaphoid. The intermediate dorsally ro- 
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E paralld rotation of scaphoid and semilunar bon es, the tuberosity 


. a P ; : 
anteriorly by rot&t-on of the bone On 1 transverse axis. 


articuleting surface faces more posterior!y and its comcavity anteriorly. 
F arterier dorso¥olar gear rotation between the sem lunar and scaphoid bones. 
is the = verse of the parallel movergent shown abave. Tae semilunar bone rotates in 2 dorsovo ar dire 
so tha its concave surface faces more posterior v. Rotation of both bones is again ¿bout 
G psoximal radic-ulnar gear movemer fof the scaphoid and semilunar bones. Rotation of 
about z vertical axis, and the semilunar, sometimes arrowed in lateral view, 


pos*er-anterior Vie%. 


Fic. 4, .7-C. Experimental roentgen aratomic represent 
of various carpal bone rotations. The bones of the d 
lated skeleton were held by adhes ve strips. 


4, rotation of the scaphoid about its transverse 
its tuberosity dorsal. 

B, the usual rotary motion of the scap Foid is either 
vertical or -rensverse axis. Here, the scaphoids rotated 


tuberosity being radially placed. I 
is foreshortened dorsovolarly. 





Isarticu 
The usua 


posteroarte-ior and radio-ulnar views were taken. 


ation 


| 


axis, with 


aboutits °® 


an- 
teriorly aboat its transverse axis, the tuberosity be ng anterior 
C, rotation of the scaphoid about its vertizil axis, t 


nthe ateral view, the bong 


à 
D, ulnar rocation of the scaphoid on its vertica! axis. 
of the scaphoid bang directed . 
The semilunar bone ro-: ces FI tFat its radial 
. * 
e 
a movement which 
ction, 
a transverse axis 
" . 
each bone js 
IS retated undrly in the 
a 
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tated scaphoid i is in a line with the forearm, 
and, ifs roentgenographic appearance is 
much'like that of the scaphoid ulnarly ro- 
tated about its vertical axis. Rotation of 
the scaphoid about its vertical axis carries 
it ulnarly or radially. In the posteroante- 
rior view, the scaphoid is placed in the line 
of the forearm when it rotates ulnarly, and 
it approaches the radial styloid ir radial 
gotation, lying radio-u!narly. In the lateral 
view, the obliquity of the bone is increased 
on ulnar rotation, so that it lies in a line 
with the forearm, while it 1s dorsovolarly 
placed but foreshortened in radial rotation. 


In radial rgtation, there is also widening of 


the joint space between the scaphoid and 
greater multangular. 

It is more difficult to determine rotation 
about the /ozgitudinal axis of the scaphoid, 
but it is certain that obliquity of the bone 
is not changed® Larger degrees of such rota- 
tion show change in articular relationship 
between radius and scaphoid. 

Complex rotation is more probable than 
simple rotation, rotation about the trans- 
verse and vertical axes, or all axes heing 
combined. Rotation may, however, be pre- 
dominantly about one axis. 

A dorsovolar position of the scaphoid is 
noted in the lateral view both in anterior 
rotation about the transverse axis and in 
radial rotation about the vertical axis. In 
rotation about the transverse axis, the bone 
is seeryin full length, while in radial rotation 


about the vertical axis, the tuberosity of 


theescaphoed points radially, and hence, 


"NC bone seems foreshortened. 


Rotation of the Semilunar Bore. 


The direction of rotation of the semilunar 
bone is reckoned bv the position of its con- 
tavety. 

The semilumar bone rotates radially and, 
ulnarly on its vertical axis.* More of the 
scaphoid facet is seen on radial rotation in 


* Rotation of the scaphoid and semilunar about the r vertical 
axes should duplicate more or less the position of each bone in 
normal radial abduction or ulnar adduction. There is seeming 
difference in the roentgenographic appearance of these bones 8n 
normal lateral movement and in pathological rotation, but this is 
due to their gfeater movement in the latter porsidoh either ex- 
periments ally or clinically seen, 

The same conception holds true for the position of these 
bones after rotation about their other axes, 
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the posteroanteBior view, while in the lat? 
eral view the semilunar bone becomes nar- 
rowed. It rotates dorsallv and volarlv on 
ets /ransoerse axis, sg that a varying degre 
of its radial articular surface is seen in the 
posteroanterior view. It is possible to de- 
term ine posterior rotation of the semilunag 
in tie posteroanterior view, ‘whereas the 
determination of anterior rotation in this 
view is a little more difficult. [n anterior 
rotation exceeding 90°, the body of the 
bone overlaps the concavity, so that the 
latter is poorly represented. Posterior rota- 
tion seld®m exceeds 9o? so that the con- 
cavi-v may be dissociated from the radial 
articular surface. The lateral view shows , 
this rotation well. Rotation, with anterior 
dislocation of this bone, occurs predomi- 
nantly about the transverse axis, to which 
may secondarily be added rotation about 
othe- axes. The semilunar rotates radially 
and alnarly in a vertical plane on its /ongt- 
tudiral axis. When it rotates radially, the 
scaphoid facet faces more proximally, 


Rotation of the Greater Multangular. 
e 


e Tle greater multangular is obliquely 
placed, its long axis running from superior 
and radial to inferior and ulnar. When it 
rotates about its transverse axis, it moves 
dorsovolarly, its obliquity being lost. On its 
vertical axis, it rotates radially and ulnarly, 
again with loss of its obliquity. It preserves 
this obliquity when it rotates on its own 
long axis. 

Ckange of position of its articulating 
face with the first metacarpal bone helps to 
indicate direction of rotation. 

To all carpal bone rotations, a variable 
translation may be added, a movement of 
the rotated bone more likely with severe 
traura. *, 


B. Abnormal Parallelgand Gear Motions 
of the Carpal Bones. Experimental and 
Theoretical Considerations. 


'The'definition of parallel rotation indi- 
cates that abnormal parallel rotation must 
follow the pathway of phNsiological parallel 
rotat on. Such parallel rotation 1s abnormal 


when it is found in a position of the wrist 
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Fic. 5, A-H. Three dimensional representations of carpal vone rotations. In each drawing, the ewe ooks 


down upon the dors:l surface of the radius. 


A, parallel rotation of the scaphoid and semilurar bones. 


The tuberosity of the scaphoil is «rected 


anteriorly, while the convexity of the semilunar is dorsally or ^steriorly placed. 
B, proximal radio-alnar gear movement of the scapaoic and » »milunar. 
C, anterior rotation of the scaphoid about its transverse axis. 
D, radial rotation o° the scaphoid about its vertical axis. 
E, ahterior dorsovo ar gear movement between the scaphoic and semilunar. 
F, poster»or rotation of the semilunar bone zbowt its transverse axis. The concavity of tae semi unar 


- EI . . LI 
bor faces j ósteriorl » and the convexity anteriorly. 


G, ulnar rotation cf the semilunar bone about ts vertical aw: 
H, anterior rotatia of the semilunar bone about its tre nsve- 2 axis. 


. M . an 
where it normally does not occur. Since 


abnormal parallel ro-ation follows a physio- 
logical pathway, it will take a lesser or 
minimal force fo create it than it will +o 
“dissociate parallel motion in reverse paralel 
or gear movement. The loosely jointed wrist 
may show such abnormal parallel rotation 
"nore easily than a frmly jointed wrist. 


In abnorima! parclel rotation of the scaph-* 


01d. and sewiiitnar, the two bones rotate 
about simiar axes in similar direction, 


p" d 


whi ein gear movement these two bores (or 
any otler two bones ente-ing inte such 
Movemeat) rotate in oppefste direction on 


e similar axes. 


Gear rotation may takt place anywoere 
11 tie Gerpusg but is more likel> between 
two carpal bones which usually ł ave a fair 
ange of notion. 

There ts one site in the carpus at waich 
wear ro-cticn of one bone gn znother is 
probabl>—gear rotation betweendtle scb oid 


e 





FiG. 6. A roentgenogram of the arthritic wrist of a 
female, aged fifty-five, illustrating parallel rotation 
between the semilunar and scaphoid bomes, the 
force creating this rotation being the gracual ad- 
vance of the head of the os magnum. The szaphoid 
is rotated radially about its vertical axis, ¿nd also 
on its longitudinal axis, while the semilunar is ro- 
tated ulmarly about its vertical axis. The tuber- 
osity of the scaphoid is made to appreach the 
radial styloid by this rotation. The lateral vidw 
shows a foreshortened scaphoid placed dorsovo- 
larly. The semilunar is not rotated about its 
transverse axis. 


and the semilunar. Rarer gear rotations may 
be possible between the scaphoid and 
greater multangular bones and between 
the hamate and cuneiform bones. 

The term, gear rotation, is proper, since 
the movement of the bones on eacl. other 
is as a movement of gears. 

In experimental parallel and gear riotions 
of the scaphoid and greater multanguaar, the 
standard 1s the rotation of each bone about 
a transverse axis in normal palmar and 
dorsiflexion of the wrist. The combinations 
in parallel rotation are four. Whea both 
bones are rotat@d anteriorly about their 
transverse axes, the roentgenograpiic ap- 
pearance is like that of the normal wrist in 
palmar flexion. The greater multangular is 
elongate, pear shaped and distorted in the 
posteroanteripr view and the articulating 
face with the first metacarpal is radial. The 
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scaphoid 1% overlapped by its tuberosity. 
Pn the lateral view, the parallelogram of 
the greater mulangular | is tilted mote vo- 
larly, following the anter orly placed tu- 
berosety of the scaphoid. Posterior rotation, 
about the transverse axis of each bone 
simulates the position of each bone in dor- 
sMlexion. of the wrist. Parallel rotation 
about the vertical axis is also possible. 

The possible gear movements in the anas 
tomical specimen are the gear movement in 
which the scaphoid is arteriorly rotated 
about its transverse axis, while the greater 
multangular rotates posteriorly about a 
similar axis, and its oppos te; apd the gear 
movement in which the scaphoid rotates 
ulnarly about its vertical axis, while the 
greater multangular rotates radially on a 
similar axis, and the oppcsite of this. The 
most possible of these gear movements is 
the one in which the greater multangular 
rotates volarly, and the scaphoid dorsally. 
Since dorsal rotation of the scaphoid is un- 
common, this gear rotaticn will be a most 
unusual one. 

kour parallel rotations of the scaphoid- . 
semilunar unit are possible. These are paral- 
lel anterior or posterior rotation of both 
bones on a transverse axis and parallel 
radial or ulnar rotation on a vertical axis. It 
is quite possible that such parallel rotation 
may take place on two axes rather than 
one (Fig. 6). 

Four possible gear mcvements pay be 


made to take place between the scaphoid and . 


semiiunar bones. Two are in « dorsowolar 
direction (anterior dorsovolar and distal og 
posterior dorsovolar gear movement), tHe 
movement of the tuberosi-v of the scaphoed | 
predicating the terms anterior or posterior. 
Both bones rotate about their transverse 
axis in a reverse paralle movement’ and 
therefore, a gear movement. In the &nterior 


* e 
dorsovolar gear movement, the tuberosity 


of the scaphoid is directed anteriorly and 
the concavity of the semilunar faces poste- 
riorly. 

The other two gear motions are in a ra- 
dial and ulnar direction, the probable one 


beinz a proximal radio-ulnar gear motion, 
= e. 
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the improbable bemg a distal’ radio-ulnar 
, gearemotion. The terms proximal and diste 
refer to the line of force. It has been pointed 
out that a distally directed force seems un- 
dikely. In the provimal radio-ulnaP gear 
mowment, the two bones diverge, rotating 
about them vertical axes. The semilunar 
bone is the unstakle element of this gear 
movement, tending to rotate anteriorly as 
a secondary thimg. Spread of divergent 
force may fracture both styloid processes 
with consequent dislocation of the wrist. 

These proposed terms are satisfactory 
because they indicete direction in which ro- 
tation takas place by indicated force. The 
word distal in distal or posterior dorsovolar 
gear motien is meant to indicate the posi- 
tion of the tuberosity, the distal position 
being more likely tian the posterior. 

Gear movement may be complex rather 
than simple arfd p-oximal radio-ulnar gear 
movement may be combined with anterior 
dorsovolar gear movement. 

Consider the gear movement again as a 
p reverse parallel movement. The proximal 
, radio-volar gear movement, as well aœ the 

distal or posterior dorsovolar gear move- 

ment, seems denved from the paralle. 
movement of the scaphoid and semilunar 
in the position of dorsiflexion. The an- 
terior dorsovolar gear movement seems 
the derivative of the parallel movement of 
both bones `n the position of palmar flexion. 

Each gea- position is, however, created by 
e a force which puts the wrist in a greater or 

lesser position of dorsiflexion. Whether the 

anterior dorsovedar gear is produced in a 

Wsition cf lesser corsiflexion is problematic, 

$nce the angle of such dorsiflexion cannot 

be measured at the time of injury. 

. It seems certain that the proximal radio- 

ulnat gear move nent is less stable than the 

, anteri8r or posterior dorsovolar gear move- * 
ment. The proximal radio-ulnar gear :s 
difficult to diffe-entiate from the posterior 

Or distal dorsovalar gear movement, since 
the posizicn of the scaphoid is about the 

same in zach. The position of the scapho d 

' is therefore not the determining factor in 
differentiacing between these two gear mo- 
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tiors. Rether, it*is the positon of thz semi- 
lunar. The ulnarly rotated semikunar © the 
oroxima! gear*motion may easily ds.ocat 


eanteriorke, converteng this gear irto the 


distal darsovolar gear. It is more diffe alt to 

nterpret the position of the semiluzzr in 
the posteroanterior roentgenogram, and 
cherefo-e it is less certain which -vpe of 
zear moon as present. 

It is rmportant to appreciate thet “hese 
gear motions are not haphazardly cated, 
bu- arse from physiological positiams or 
pathwers of motians of the particm ating 
bones. ° 

“tis the suddenly advancing hea 1 of the 
os Nagrum in a wrist subjected to z^ "aively 
maxim trauma which creates gear ations 
be-weer the semilunar and scaphoid ones. 

Several things may happen, the re. .]tant 
disability depending on tie manner © con- 
centra-on of force at a particular cart of 
the articulation the scaphoid and semglunar 
make vith the caput of the cs m zznum. 
If the erticular area of the scaphotd bears 
the brant of the proximally flowirg force, 
a mid«arpal dislocation may take place, 
the scaphoid fracturing at its wai - The 
proximal part of the scaphoid goes wth the 
usually anteriorly dislocated ser lunar 
bcne, while the distal part of the s zphoic 
rotates ulnarly as a gear against the semi- 
lunar uad the attached proximal pert of the 
sapho d. Reverse mid-carpal disloczmon is 
also pessible, the semilunar and tie at- 
tached proximal half of the sphoid 
rctatiw dorsally. Wedge action of the 
ceput of the os magnum may ase giv2 
translation of the parts. The head of th2 
os maenum becomes placed nearer the 
radius. so that there is shortening of the 
carpus. The scaphoid may break without 
particular displacement afd the camilunar 
rotat» alone, or the broken distal fa ‘of the 
scaploid may rotate ulfiarly wi-h-ut ac- 
comrpenying semilunar rotation ( *iz. 7). 

If taç brunt of the blow is boraz by tke 
scapheid-semilunar joint, gear motion, 
simp € or complex, is produced. If tke semi- 
lanar articulating area Dbeags the greater 
force of blow, this bone either 7»»tatz or d= 
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Fic. 3. The loose right wrist of a female, aged thirty- 
ons, had been painful for a week withauc trauma. 
SIgh- clicxing sounds were heard on moton of the 
wrst as rf one bone subluxated on anether. Thos 
wa most evident over the semilunar and scaphoid 
bones. When the carpal bones were scveezed tc- 
ge her, reEase of pressure caused separation of the 
capel bemes with clicking. Radial abéuction was 
mere ised so that the base of the first 2 etacarpel 
m-imged upon the radial styloid. Tas motion 
wes paintal and the scaphoid, which sa0owed ir- 
creased racking motion when it was grasped, 
cleked cr racial abduction. A differerce im ob- 
licqurey of each scaphoid is seen. The s» mptomat c 
righ- wrist shows a lesser obliquity of the bone. 


paimfal and accompanied by clickirg. Even 
the h ma-e, which is usually firmly bounc, 
ma- >e lax. The bones are easily squeezed 
tozet ver, with resultant clicking om release 
of com pression. 

The ca-pal bones may sometimes show 
vac ioliza-10n. 

I- 5 possible that the scaphord of the 
loosely jointed Wrist may be rotate] gradı - 


ally by a kinestological imbalance between ° 


the *henar and A y pothenar muscles, in favcr 
of the former. A case of asyrhptoarnatic ro- 
tator of the scaphoid was seen irea hand 
whes- weakness was relieved by scalenot- 
cm-. The oppogite wrist showed similar 
rotaton. There seemed to be mo causal 
conmectioa *between the spasm of the 
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. 
scalenus anticus muscle and the rotation 
6f the scaphoid. Yet, when a similag sota- 
tcn of the scaphoid wes seen in another 
i WES UNE, 
ir appeared that, while coincidence coule 
not be ruled out, lacking a larger sefies, 
cause and effect association might be con- 
stdered. In the scalenus anticus syndrome, 
iz is more usual that the ulnar nerve is in- 
volved than the medizn or radial nervese 
This gives the muscles of the hand inper- 
vated by the median merve a relative or 
actual kinesiological precominance over the 
muscles innervated by the ulnar nerve. The 
word “relative” is stressed, fore while the 
scalenus anticus syndrome may be clini- 
cally unilateral, it may vet be occultly bi- 
lateral. This theory must include the muscle 
imbalance caused by my moter lesion of 
the ulnar nerve, and is not meant to be re- 
stricted to the scalenus arficus syndrome 
alone. 

The wrist must be loeked ar a little dif- 
ferently, so that the bcny structures of the 
carpal canal are accented. The transverse 
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che tuberosity of the scaphoid, the ridge 
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carpal ligament is attazhed in good part to 4 ) 
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Fic. 9, 4 and B. Anteroposterior and oblique rcent- 
genograms of the right wrist shcwing asympto- 
matic radial rotation of the scaphcid with parallel, 
rotation of the semilunar bone a»out the trans- 
verse and vertical azes in a girl, aged’ seventeen, 


with a scalenus anticus syndrome relieved by, * 
scalenotomy. The major Gsability was weakness 
of the ulnar interosseus m v scles. — ^ 
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locates anterior y with or without move- 
ment of the scaphoid. The semilunar ma’ 
of course undergo further and more complex 
rotation after it has been dislocated an- 
eteriorly. ° 

Whe cuneiform bone in proximal radio- 
ulnar gear movement and in the mid-carpal 
dislocation may be forced more ulnarby 
(posteroanterior view) by spread cf the 
éorce which creates these disabilities of the 
wrist. The lateral view may show dorsal 
rotary luxation of this bone. 


C. Clinical Retation of the Carpal Bones. 


Rotation cf the Scaphoid and the 
Loosely Jointed Wrist. 


In the loosely jointed wrist, rotation of 


the scaphoid and associated parallel rota- 
tion of the semilunar and sometimes the 
greater multangular bone may be caused 
by several factors other than axial “orce. 
It is easier for a loosely held scaphcid to 
rotate than a firmly bound one, whether 
the trauma is axial, occupational, torsional, 
or otherwise. This rotation need not be 
fixed. It may not be demonstrated rænt- 
genographically, although the bone can be 
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sss ue * 
easily rotated anteriorly when it is grasped 
between its body and tuberosity. This is a 
dynamic rotation of the scaphoid, sincg 


*such rotation is created by active or pas- 


sive movement. 

We have examined 7 patients, 4 of them 
women, with loose or lax wrist. This condie 
tion must be quite common, and is asymp- 
tomatic as æ rule. We stress laxity of the 
scaphoid, since it is the most important 
carpa: bone clinically (Fig. 8). 

The wrist easily becomes painful when 
subjected to any etrain, occupational or 
otherwise; or the trauma may be the usual 
fall om the ball of the hand. The rotation 
may be recognized clinically by anterior 
promiaence of the tender tuberosity of the 
scaphoid, by a more than usual passive 
foreshortening of the first metacarpal bone, 
and by increased hollowing of the “snuff 
box." The joint between the greater mul- 
tangular and the first metacarpal bone may 
be lax. 

In the loosely jointed wrist, one carpal 
bone may be subluxated slightly on its ad- 
joiningebone by a passive dorsovolar move- 
ment of the bone. This movement may be 


74. These roentgenograms show an old, ununited fracture of the distal half of the scaphoid. The slightly 


oblique view dissociated the fractured scaphoid from the radial styloid, and proved that the latter was 
not fractured, a p-obable finding in the posteroanterior view. The tuberosity was displaced proximally 


and ulnarly, and, clinically, 


filled the anatc mical snuff box. There was little resultant clinical disability 


from this fracture. This is a forerunner of the more typical m d-carpal dislocation. 


Fic. 7 B4 Mid-carpal dislocation by a wedge action of the advancing head of the os magnum. The anteriorly 
rotated semilunar bone 1s accompanied by the proximal half of the scaphoid, while the distal part of the 
scaphoid, rotated ulnarly and proximally, becomes placed nearer the radial styloid. While the movement 
of the semilunar and proximal half of the scaphoid is paralle , the movement of the two as a unit is as a 
gear against the distal half of the scaphoid. This mid-carpal dislocation is an analogue of proximal radio- 

wilnar gear motion. The original rotation is about a vertical axis, as shown by the position of the distal part 

e of the scaphoid. The position of the semilunar and of the attached proximal half of the scaphoid is un- 
stable, and continvation of torce places both in the more statle anterior position by a secondary rotation 
about a transverse axis, the cuneiform following. This fracture dislocation is the usual thing, while pure 


e geag movement be-ween semilunar and scaphoid by acute trauma is unusual. 


The unit of scaphoid and 


semilunar breaks at its weakest point—the middle of the scaphoid. The cuneiform bone whose dorsal aspect 
shows'a chip fracture, also shows rotary dcrsal lu&ation abcut its transverse axis. The caput of the os 
magnum shows a relative dorsal dislocation. Roentgenographic examination of thé left elbow showed a 
fracture of the lateral and anterior aspect of the radial head by more proximal continuation of trauma. 


E. 1G. 7C. This is an instance of reverse mid-carpal dislocation. | he tuberosity of the fractured scaphoid is 


rotated in the same manner shown in Figure: 7 


and 78. However, the proximal half of the scaphoid and 


the semifinar are rotated posteriorly or dorsa lly fbout a transverse axis, to a lesser degree than anterior 
dislocation 1i gin the usual mic-carpal dislocation. The lateral views were taken abo&t two months after 
the posteroanterior view and the lateral oblique views. The semilunar bone is narrowed in its height. 


indicating persisting rotation of this bone abautiteuerticalaxi————————-Ó)ÉÉÉÉÁÉÁÉÉÁÉÁÁÁÁ—— 
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of the greater multangular, and hook or 
Irumwlys of the hamate. Arising from thi? 
ligament are the obliquely directed thenar 
muscles, and the hypothenar muscles. Onh, 
2 part of the abduc-or pollicis brevis frise: 
front the tuberosrty of the scaphoid, s 


that it is only threcgh the intermediacy of 


the transverse carpal ligament that the 
thenar muscles car pull on this tuberosity. 
bhe hypothenar muscles arise from the 
ligament and from the pisiform and hook 
of the hamate. The flexor carpi ulnaris, a 
muscle innervated Ey the ulnar nerve, end: 
in part on pisiform and hamate. 

Oblique sull of -he stronger thenar mus- 
cles on the tuberosity of the scaphoid car 
rotate the scaphoid anteriorly and radially 
(in women more probably than in men, and 
in those women whose wrists are lax 
enough) alchough the mechanical advan- 





Fic. 10. A boy, agec seventeen, with unilateral 
Symptomatic rotatiom of the scaphoid after injury. 
The mechanism of in vry was most probably axial. 
Jhe dorsum of the wr st was swollen with tender- 
ness “over sc aphoid amd semilunar bones. Proxi- 
mally @irected pr€ssure in line of first metacarpa! 
gave pain ir. the sligarly hollowed snuff box. The 
lateral oblique roentz2nogram of the right wrist 
shows rotation of the seaphoid about its transverse 
e axis, with parzllel recetion of the semilunar bone 
about a similar axis. The joint space betweer 
scaphoid and greater multangular is widened. The 
> posteroanterjor roer tzenogram shows 
noteworthy. The roentgenograms of the left wrist 
were normal. 
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Fic. 11. Parallel rotation of scaphoid ame =nrunar 
by axial trauma. Both bones are rctat-d about 
their vertical and longitudinal axes wt æsser 
rotation about their transverse axis T radial 
stvloid & broken. The normal wrist shewee po- 
tentialey of rotation about the longeud ral axis, 
for more of the inferior art cular suríaee e the 
scaphozł could be seen. 


tage is poor; vet it is greater for the thenar 
muscles chan it 15 for the hypotFena- mus- 
cles. THe pull of the latter on the 10k ot 
the hamate can rotate the hamu us dis- 
tally. Whether this is so or not caa b> deter- 
mined a hands with median u ra- nerve 
predom mance. The use of the speaad carpal 
canal v ew described by Hart maw Feb. 

This »xlief in the kinesologic 7ota-: cn ot 
the sca»noid needs the amplificetrcn. and 
confirmation of more experience tFic. 9, 
Io and 1t): 

Parallel and Gear Rotation of Scaph- 

old and Greater Multangular. 

In a previously published paper,  zear 
rotation between the scaphoid a x1 ¢reater 
multangular was described. 4 second 


- . . * 
case, quite similar to that bne wes sen. 
*Both cases were examined in the wht of 


the more extensive studies now mađ. 

In the published case, there wes zr -erior 
rotationeof the scaphoid about ats trans- 
verse azz, together with slight pes-erior 
rotation of the semilunar, or, ar o-her 
words, a mild anterior dorsowcler gear 
movement between semilunar &ad sc: ph- 
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Fic. 12. Anteroposterior, oblique and lateral roentgenograms of the left wrist, illustrating double parallel 
anterior rotation of the carpus—scaphoid with greater multangular and scaphoid with semilunar. The 
dorsal dislocation of the bases of metacarpils 1v and v is obvious. A distal chip fracture of the os magnum 
is seen better in the original roentgenograms. The ulnar skift of the carpus is more apparent than real. 
The w-ist is in radial deviation with approximation of the base of the first metacarpal to the radial styloid. 


oid, while scaphoid and greater mul-angu- 
lar moved in parallel. In the later case, a 
double parallel rotation is seen, a mov- 
ment normally present in the pa marly 
flexed wrist. In both cases, it is qtiestion- 
able if subluxation of the base of the first 
metacarpal exists. This is more apoarent 
than real because rotation of the sczphoid 
gives foreshortening of the first metacarpal 
bone (Fig. 12). 

We cannot then say that we have ob- 
served gear movement between sczphoid 
and greater multangular clinically. 


3. Rotation of the Semilunar Bone 


We Fave regarded the semilunar bone as 
the relative fulcrum of the wrist. It follows 
as a corollary that its rotation or dislocation 
is relatively uncommon (even though semi- 
lunar disability ranks second to scc phoid 
disability ). It $hould be presumed that, in 
rotation or dislocation of the semilunar 
bone, other disability by axial trauma may 
be found, particularly proxintal radio-ulnar 
gear movement, or anterior dorsovelar gear 
movement, single or combined. Look care- 
fully at the positjon of the scaphoid in semi- 
lunar rotation or dislocation (Fig. 13). 

Our own experience and the illustrations 
(reproduced in textbooks) of instances of 


semilunar bone dislocation or of perilunar , 
dislocation, in which the semilunar bone is 
said to remain in place have confirmed our * 
belief that if there is a rotation or disloca- 
tioh of the semilunar bone, it is often a parte 
of a gear movement which has gone un- 
recognized. 

[t would be well to avoid the use of 
roentgen-anatomic terms, such as perilunar 
dislocation, because the expression gives no 
concept of creating force. Dislocation about 
the supposedly stable bone may be more 
apparent than real, especially if à milder 
degree of rotation goes unrecognized. à 

The treatment of these confplex pđrallel 
and gear rotations should be manipulative. ¢ ~ 
It is probable that correction of rotation e 
of ore bone may correct rotation of is 
associated bone. Yet manipulation of a 
simple anteriorly dislocated semilunar may , ° 
result in a mild post-manipulation anterior 
dorsovolar gear movement (Fig? 14). n 

Rotation of the scaphoid is most prob- e” 
ably not unusual after removal of the semi- 
lunar. Subluxation of the os magnum on thee 


Scaphoid is secondary to the rotation of the 


scaphoid and follows by a gliding move- . e 
ment Ordinarily, at least onethalf of the’ 
articular surface of the os magnum is cov-  , 
ered >y the scaphoid; as the scaphoid ro- 


No. 
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tates, more of the head is uncovered. Ul- 

. *» 

twnately, there ma~ be spontaneous derota-» 

tion ofthe scaphoie (Fig. 15). 


" oo of we Hamate. Gear Rota- 


tionNbetween Hame-e and Cuneiform. 


This is am unusual form of gear rotation, 
the existence of which was not considered 
until a case was ercountered (Fig. 16). 

° The roentzenograms of the wrist showed 
an @nterior and redial dislocation of the 
hamate. The articwlar bases of the fourth 
and fifth metacarpals were well visualized 
in the posteroant=-ior view, with fore- 
shortening 5f each bone. The cuneiform 
was rotated ulnarle to a lesser degree and 
tais was well brouzat out in comparative 
lateral roentgenog-ams of the normal left 





FiG. 13. Postereamterior roentgenograms show rota- 
tion 8f the sce phoid u 3arly about its vertical AXIS, 
sO thatethe bone $s pizced in the line of the fore- 
obliquity of the seaphad. The semilunar bone was 
anteriorly rotated witt relative dorsal dislocation 
of the caput of the os magnum: there was also some 
rotation about its vert cal axis. Either a proxima: 
radio-ulnaf gear movernent or a distal dorsovolar * 
gear motion, or both, -oek place. Open reduction 
of the wrist after failure of manipulation correctec 
the anterior rotation of the semilunar, the obliq- 
uity of the scaphoid being unchanged. 
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FG. 1447. 4 painter, aged forty-three, seferred bw 


Dr. S. L Chalfin, fell on both outstret-hed hands 
frem a stepladder. He dislocatec both sem lunar 
banes anteriorly. The right wrist, whic® was mose 
serious! y myured, showed parallei anterior rota. ior 
jf semiliexir and scaphoid about the traasverse exis 
if ?ech bere, with anterior dislocation cf the semi- 
utar. Tbe caput of the os magnum was rela cimely 
‘didecate1 dorsally and was nearer the radial 
artieular surface than it sheud proper!y be. 
k»entgerbgrams taken on July 20, 1942.) 

Fis. 148. Fach dislocated semilunar bone wassea: ily 
recuced by manipulation under general mesthesia. 
The left smilunar bone was set norralk. The 
rig it senminmar bone was overc@reected, «o that its 


e ©OrGivItY “aces posteriorly, with perssting rela- 





SITET Te TNE diput of tie os mag- 
rum. The tation of the scaphoid was unchanged. 
Therefore, a parallel anterior rotation œ the semi- 
lurar ang scaphoid was converted into ¿n antenor 
corsovcler gear movement of these two bores. 
The right wrist, at the end of October, 1945, still 
shc ved a 'u Iness dorsally ovér the region cf -he 
semaduna:, and tenderness of the afea. Both vr sts 
had abou- equal motion, 15° of dorsitfex cn and 1c* 


cf ^ulma- Hexion. i 


~, 829 ue cm seas y ; 
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Fic. 15,47. Posteroanterior and lateral roentgenograms of the right wrist taken on April 21, 1938. In the 
latera. view, the semilunar bone is dislocated anteriorly and rotated through an arc of go?^. Normal ob. 
liquity of the scaphoid is seen. [n the posteroanterior view, the semilunar bone is rotated, so that more 
of its radial (convex) articular surface is seen. (This is the typical appearance of an anéeriorly dwslocatec 


semilunar in the posteroanterior view.) 'The position of the scaphoid is normal. There is relative dorsa 
4 


dislocation of the caput of the os magnu m. 


Fic. 158. Posteroanterior and lateral roentgenograms of the right wrist taken on eT desit did 
i? months after the operative removal of the semiluna- bone. The scaphoid is rotated, so that the bon: 
dorsovolarly in the lateral view rather than obliquely. The tuberosity of the scaphoid i: 
more anterior than normal. In the postzroanterior view, the tuberosity overlaps the body of the gcaphoic 
and there 1S some diminution of the distance between the radial styloid process and the base of the firs 
metacarpal bone. The greater multangvlar has røtated in parallel with the scaphoid: There *a Shbluxatioi 
of the head of the os magnum. Spotty decalcification of the carpus and transverse decalcification of eit, 
lower end of ulna and radius gre present. Note the sun-ray appearance of the articular lines a ee 
to radiate from the semilunar space. 


e 
Fic. : £C. Oblique and posteroanterior roe 1tgenograms of the right wrist taken on July 25, 1939. The finding 


in the posteroanterior view are similar zo those of Figure 15B but the distance between the®radial styloi 
and the base of fhe 1st metacarpal bone is further diminished. The more dorsovolar position of the scaphoy 
and tne apterior prominence of the tuberosity of the scaphoid is well seen in the oblique citas “The anterio 
ation of the greater m iltangular is wel! demonstrated in this view. The subluxation c 
m is again seen. There is now no decalcification. 
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wrist. This rotation was indic&ted by in- 
weeaged width of the more proximal part 
of thé joint space between cuneiform and 
semilunar, by increased obliquity of the 
@Nicular line between cuneiforme and 
haate, and bv approximation of the cunei- 
form to the bases of the fourth and fifth 
metacarpa.s. ^ 

Both bones h:d rotated about ther 
eransverse axes. 

It was first thought that a gliding move- 
ment of cuceiform and hamate had taken 
place. This movement is possible between 
cuneiform and hzmate, and between os 
magnum agd hangate. Rather, ulnar rota- 
tion of the cuneiferm took place, the bone 
using the n ost distal and ulnar part of the 
hamate (the ulnar edge) as a fulcrum. 

This is mot the arst instance of rotatior 
of the hamate enccuntered. 

The hamzte ®& se firmly bound that rota- 
tion about its vertical or longitudinal axis 
need scarcely be considered. The bone 
rotates racially o1 its longitudinal axis. 
direction rota-ton being opposite tc 
the positior of the hamulus. Rotation about 
its vertical axis does not change the position 
of the hamulus. The position of the large 
articular face with the os magnum may in- 
dicate direction of tais rotation. 


Q7 


IV. CERTAIN INJURIES OF THE RADIAL 


AXIS 


I. It has been s-ressed that in the axial 
transmission of fo-ce a halt to such force 
maybe mae at one of several points. One 
such point s the fracture of the base of the 
Bennett's fracture. 
phis fracture (uncommon in childhood) is 


* well known and ne2ds no discussion. Luxa- 


€ 


"Fr 


tion of the base of -he first metacarpal mav 
sómetimes -ake plece. 
Injusy of the*rreaier multangular may be 
“isolated or associat2d with other radial axis 
fractures, sach as -racture of the scaphoid 
of the base of the frst metacarpal bone. In 


*he series of roen-genograms examined, 
* 


Fractures of the Radia 





Fie. 16. tear rotation between the ham te and 
cuneiform. The hamate is anteriorly and radially 
cislocazed, while the cuneiform is rotated || aarlv. 
Beth Lcnes have rotated about ther transverse 
ENES. 


irecture of the greater multaaguay oc- 
cu--ed omce as an isolated fracture. once 
vita ds ocation of the metaca-popazlan- 
gea. Jort of the thumb, and once with 
3er nete s fracture. This bespeaks a singu- 
lær imn wnitv from trauma for the seater 
mu tanz ilar, and this is so for thr= rea- 
sons. It ts not a superficial and 1en= vul- 
necable »one. The trauma is tazen ap bv 
th2 base of the first metacarpal bene or 
more p-oximallv. Lastly, the greater nul- 
tanzular has a strong cortex whice pro- 
tects it against break. The obliquity o` the 
hine of ferce makes associated trac-ane of 
the low2- end of the radius unccmmar. 

2 ligury of the Carpometaca-pak Point 
the Thumb in Old Persons. We haze ob- 
served aad treated 2 cases of infury tc the 
ca>pom 2-acarpal Joint of the thumb ir old 
pesons tover sixty) in whom an amnte- 
cedent symptomatic o¢teoarthrics be- 
came symptomatic by a fall on the radial 
side of tie ball of the h®nd. This par t is 
quite prcne tq such osteoarthrits. [= both 
patents it is believed that an inf=zetion 


E - Li . 
fracture cf the joint took place. als cuch 


*. 
` - i I * y `» ms - -- aJ rs > T 1 . 
Fic. 15D. Roeatgenograms of May 6, 1940, showirg partiel sper taneous derotation of tife s@iphed with 
restoration of scaphead obliquity. The wrist is in a litte rore cc-siflexion than in Figure 12C. wh eh mav 
account for some of the increase in obliquity of the sca»ho d. ; l 





Fic. 17. The rcentgenograms of a typical instance of injury cf the carpometacarpal joint ofethe rightethumb 
in older people. There is definite osteoartl ritis of the carpometacarpal joint of each tnumb with narrowing 
of the joint space and sclerosis of the acjacent articular »orders. This sc erosis is more marked ulnarly® 
than radially. Marked productive bony changes are seen on the radial side af the greater multangular bone. 
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[t is not possible to tell from the roentgemogram which is the side of symp-omatology. This osteoarthr®ic, 


joint may remain symptomless till axial trauma creates a painful joint or mfraction fracture of this joint. 
[t is not possible to prove the latter with certainty. 
e . 


there was no gross evidence of fracture. Any injury of the lesser multaagufar bone 
This condition Seems not uncommon, for is rare, since the bone is so well protected: 
we have later studied the mentgenograms A fracture dislocation of this bone was re- 
of several other ^ said to have this ported by Peterson. The type of trauma 


disability (Fig. 17). creating this disability was not described. 
5 = - Li 

Cetati e also be found along 4. Old Ununited Fracture of the Carpal 

the radial hadf of the radial axis. Scaphoid. The histories and roentgeno- 


Injury of the Lesser Multanguler Bone. grams of § cases cf ununited fracture of the 


"« 
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carpal scaphoid were studied. All patient- 

"era males in the aze group betweeit 

twenty-two aad thirty-seven. In every case. 


1e fracture was stuated at the middle of 


gi bone. 13 2 cases, there was displace- 
meRt of the fragments, the distal fragment 
beimg rotated radicl!y and proximally. Twe 


cases showed moderate sclerosis of the ure 
Irregularity in contour 


united fragments. 


FIG. 


ness it is shown.) 


Fic. 188. The capita 
the radial f-acture : 
dorsalelisplacemem of the cuneiform. 


of tlte fragments was seen in only ı case. 
, and hypertrophic spurring of the fragment 


edges in 2 cases. Ir no case was arthritis of 


ghe wrist seen 

The time period between the injury anc 
the roentgeiograms examined varied be- 
tween nine montrs and ten years. One man 


was roentgenogr=phed for a recent Colles * 


fracture and, in addition, showed an od 
ununited fracture of the scaphoid, which 
eapparently was asymptomatic. 


It is sygzested that the scaphoid also be, 


visualized :n the lateral palmar flexion po-1- 
` tion, a poston ir which the bone is placed 
dorsovola-lv. This view of the scaphoil 


Fractures of the Radial and — inar 


ragment of the os magnum was removet three and a half months after injury 
rd fracture of the scaphoid were healed in excellent position. 


? 

APA 
S 
which may supplement the 2oste-oanter- or 
view in ulnar adduction, 1s Onk of use if 
enough palmat flexion ie permittad. Hane, 
et mav be of limited™ alei in the T e 
diagnosis of fracture of the scaphord. 

. Fracture and Luxatron of the Or Tag- 
aum. Tx os magnum may begmpured 57 æ 
direct trauma, but this is not cenmot. In 
an axial trauma, the capital part wi act 





18.4. This patiert, a male, aged nineteen, has a mu/tiple practure disability of the radial axis. Vaee is 
seen a cor minutec fracture of the lower end of the radius, a facture of the scaphoxl, and mactare 
rotation) cf the caput of the os magnum. (Case èf Dr. 5. Rirca e of Kingston, N. Y. 


=(aith 
, taroug7 whos Mnd- 


when 
There pers'=ts a »lz ble 


as a wedge, being driven betwee, the 
scaphcid and the semilunar bane; œ the 


head may break away, or capi-al disloca- 
tion take place at the cotyloid jom- with 
the sem ilunar and the scaphoic. It ma~ be 
expected that its capital Dart wall mose fre- 
quenth be injured than {ts basal part, 
which 1s broad and firmly ancl ores. 

Inji nes of the os magnum are met com- 
mon, since tlfe bone is deeply placed and 
the trawma is passed proximalk. Herc, it 
shoulc not be unusual to fiad m.l iple 
fractu-es In association wyth fracture >- the 
os mazunum (Fig. 18). ° 

6. Basal Fracture of the* Mec-apa! 


426 
Bones. Fracture of the basfof a meta -arpal 
bone, withe the exception of the fict, is 
relatively uncommon, the metacarpa! bone 
usually breaking in $ts neck or shaft.* 
Trauma is either direct or axial, greater 
damage being more probable by direct in- 
eury. The reyerse is true, that fracture of 





E 

FiG. 19. This is a lateral roentgenogram of the 
palmarly dexed wrist of a man with painful dorsal 
prominence of the base of a metacarpal bone by 
axial trauma. Note the dorsal prominence, <s if by 
bony hypertrophy, of the base of the second meta- 
carpal bone, and the adjacent base of the os mag- 
num. The prominence of the lesser multangular is 
not well seen in this reproduction. The sciphoid 
is placed dorsovolarly with prominence of its 
tuberosity anteriorly. This is the normal position 
of the scaphoid in lateral palmar flexion. 


the neck or shaft of the first metacarpal 
bone is uncommon. Basal fracture seems 
more common in the more mobile fourth 
and fifth metacarpal bones. Dislocation of 
the metacarpa?* bases is rare. These state- 
ments are confirmed in a diagrammatic 
analysis cf 700 ‘metacarpal fractures bv 
N. W. Roberts in the volume by Jones’ 
(page 429). e 


6a. Painful Dorsal Prominence of the 


9 
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as a syndrome of axial trauma of the radial 


Axis. [n each case, a painful dorsal preme 


nence developed at the base of a radial 
metacarpal bone, usually the second o 
third? at some undetermined time after gre 
axial rrauma to the knuckles. The defornfity 
Is see3 best in palmar flexion of the wrist. 
Phe earliest development of the promi- 
nence seems to have been in the first week 
after mjury. ‘ 

It is probable that this bony prominence 
may be congenital, for we have seen it as 
a bilateral prominence in several normal 
hands. It may therefore have antedated 
any trauma, and become symptomatic by 
axial trauma. 

In only 1 case was there a fracture of the 
metacarpal base—a chip fracture. In the 
other 2 cases, seen some time after injurv, 
no fracture or evidence of old fracture was 
seen. "i 

The etiology of such prominence. whether 
bv direct or indirect trauma, by arthritic 
osteorhyte or congenital enlargement mav 
not always be evident. We are stressing a 
tvpecal axial syndrome, which we separate 
from the common group, in all of which a 
basal dorsal metacarpal prominence exists. 

The passage of force to the wrist may 
cause no fracture, but does create a strain 
of the joints through which the force passes, 
so that in all cases tenderness was present 
over the Joint between the base of the meta- 
carpal and the adjoining carpal bones, over 
the jo nt between the os magnum and the 
semilunar and scaphoid, and*particufarly 
over the wrist joint, which invariably 
showed slight limitation of motion. Proxi- 
mal axial pressure in the line of the meta 
carpal confirms this tenderness. 

The swelling at first may seem to be that 
of soft tissue but later there is bony hyper- 


" LI m E 
trophy, not only of the base of* thé meta- , 


carpal bone but, as in one case, of the ad- 
Jacent lesser multangular. Recession of 


swellirg can only be that o? soft tissue and, 


not of bone. The adjoining carpal bones, 


r r e . ji - 
Base of a Radial Metacarpal Bone by Axial either the lesser multangular or base of the 


Trauma. We have seen 3 cases whose com- 
mon characteristics place them in a group 
. 


os magnum, seem to be placed ifs if in a de- 
pressicn, but this is relative because of the 
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: i 
bony prominence it the metacãrpal base. 
mæl he mos- serious late sequel which mays 
make Éxcis on of the abnormal tuberosity 
cessary is the Imitation of the use of a 
ty er, as cts exteasor tendon sublurates 
ove the bany prominence. 

The best roentgenographic visualization 
of the bony prommence is the lateral view 
of the palmarly flexed wrist. The usual 





É - 


ands! Wir E "m 
e. 


m 
$ 





Fic. 21. Fracture by axial trauma causing a com- 
m nute l fracture of the lower end of the radius, a 
‘recture ef the cuneiform, and fractuse of the sec- 
ond metacarpal head. " 


fourth ar d fifth metacarpal bones. Fracture 
of the cuneiform is sometimes associated 





" | l ©“ with rad al axis fracture. 
- " TN ; *The consideration of each fracture is un- 
Fic. 20. Fracture of tae pisiform bone is clearly : ey 
nuls to Ee i; necessa-7, but the mechanics of vuneitorm 


anteroposterior and lateral views may show 
no abnormality (F g. 19). 


V. FRACTURE AND LUXATION OF THE 
,  PLNAR CARPAL BONES 
The disa»ilities of the ulnar carpal bones. 

cunefvorm, ptsiforia, and hamate, are usu- 
ally disabilities by direct trauma to the 
ulnar border of the hand (Fig. 20). 

e Axial treuma, ough uncommon, ma; 
take place by a b ow to the ulnar half of 
the hand as a fal! on the ulnarly directec 
hand: 
. The teaeon suct axial trauma is rare is e 
that the bearing surface of the hypothenar 
eminence is small, and that the reception or 
any trauma bv a fall on this part of the 
hand makes necessary an unnatural posi- 
tion of the hand. The resultant fracture is” casera esestibanne, The ary Se eiu i 
‘ordinarily «imple, although there may be nct known, but it would seem toebe 2 fracture by 
associated fracture or dislocation of the di-ect triuma. 





Hic. 22. Fracture of the cuneiform and of the dorsal 


‘ 
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most dorsal, and hence vulnerable to direct; 

trauma. It is a bone which occupies a pos . 
tion intermediate to both axes, and hence 

is seldom injured in radial exis injury. 
is ustally the proximal and ulnar par 
the bone which is seen to be injured ifthe 
posteroanterior view, and the dorsal past in 
ehe lzteral view. Fracture of this bone is 
not necessarily isolated, aad may be com- 
bined with fracture of the lower end of the 
radius in both axial and direct injury. It 






Fic. 23. Dorsal subluxation of the right cuneiform 
bone, seen only in the lateral view in pa mar flexicn. 


fracture should be amplified. This fracture 
may be caused by both axial trauma and by 
direct injury to the volarly bent wris-. It is 
to be remembered that in palmar flexion 
of the w-ist, the cuneiform bone becomes 





Fic. 26. A skeletal anomaly of the carpus, the most 
signshcant feature of which is « giant hamate bone, 
which articulates with a fifth metacarpal bone 
whose thickness is double the normal. The dumb- 
bell-shaped metacarpal bones of the third and 
fourth fingers show a thin inner strongiy accented 
cortical line. The first metacarpa is shorg. 


was associated with fracture of the semi- 
lunar in one case (Fig. 21 and 22). 
Luxation of these bones is rarer than ° 
their fracture. The most probable is ulna 
luxation of the pisiform since there is no 
bony obstacle to this luxation. Proximal - 
luxation is possible when the torn tendon 
e of insertion of the flexor carpi ulnatis car- 
ries the bone with it. Rotation of the bone x d 
would be most unusual. 
The loosely jointed wrist may sometimes, 
show ulnar luxation of the pisiform when 
"the wrist is palmarly flexed and the flexor » d 





Fic. 24. Bilateral coAgenital fusion of semilunar and 
cuneiform bores was present, together with frac- 
ture of the Scaphoid. The fracture is not well seen = 
in this roentgenogram. ° rare (Fig: 23). 


carpi ulnaris relaxed. : 
Dorsal subluxation of the cuneiform is 
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VI. OTHER INTERESTING CARPAL EI D 
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ENTITIES 





E T 
As the many csses and their roentgeno- ero 
rams were examined over the long period i = 
PN this study, certain mteresting aa i-o: 
observations were made. | p 
These include eongenital fusion of the iE m å 
carpal bones, especially of the semilurar MEC 
and cuneiform bores, giant hamate bone, = 
estencil atrophy of the carpus (Fig. 24, 25, : 
26eand 27). and vecuolization of the carpal b. 
. ei p 2 - 
cXx* * 
Ad i ü 
a 
ommum 
6 
E = 
d Fic. 27. D fuse vacuolization of the ca-pal bores of 
the loosely jointed wrist. This is the left wast joint 
of a woman, aged twenty-two, W ho mace many 
m "undgels of movements of pronation and woina- 
e con of the forearm each day n working. Three 
years before she had fallen on the dersum cf the 
palmar flexed wrist, with resultant dull »zin in 
wrist, forearm anc elbow. Wrist mot on wis free, , 
but pass ve dorsovolar motier of the lower ead of 
the ulna was much increased, a finding absent in i 
the riga- wrist. The wrist was tender cver the 
l En scuphoxi and carpometacarpa joint o^ the hamb. e 
3 es 2. Lateral Force Syndrome. The winar . 
ur . corner of the base of the second metacarpal 
Fic. 26. xtreme subcartilaginous decalcification ol abuts against the inferoradial part cf the 
carpal bones, so that a double cortical line is pro- z ee i 
duced, which we œl stencil atrophy, since the oo eae It Peet reasonable, alti cugh 
bones seem stencilled finely. A fracture of the WE nave no instance of ir, that a l.teral 
e shaft of the fifth metacarpal bone is present. force apohed to the second metacarpa may 
fracture not only the second metaca-pal — « | 
bones. Three syndromes are briefly de- 


but also the corner of the os magmm (Fig. 
XO J. * s 


Lober reported a fracture of the oater 


u * 108 
scribed. 
1. Phe. painful sisiform syndrome is 


3 


de 





pisiform and the base of the hypothenar 
„Eminence are swollen and tender, with or 


without abnormal mobility of the pisiform. 
The cause is minimal repeated trauma tó 

' the part. bt should be differentiated from 
fibrositis, ard from tendonitis with calcifi- 
cation of the flexor carpi ulnaris. 


which h2 believed had been caused » the 
impact,o the fifth metacarpal azainst the 
hamate. A pressure fracture of the sca thoid 
was present. The patient's hand had been 
caught longitudinally in a sliding docr and 
forced backward. This is an instance ef a 
lateral force svndrome. l 
e 


» e * 
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3. The Carpal Canal Syndrome. This CONCLUSION 


. D . ES 
svndrome is* à median nerve neuritis and 
flexor tendonitis by comprestion of these 


structures in the bottlerfeck of the carpal * 


canal, either by intrinsic or extrinsic cause. 
The typical extrinsic factor is the anteriorlv 





Fic. 28. Fracture of the shaft of the second metacar- 
pal bone by lateral force. A sclerotic island in the 
center of an area of vacuolization was seen in the 
distal and racial part of the os magnum »f each 
wrist. 


dislocated semilunar bone. The in-rinsic 
factor may be a direct trauma, squzezing 
or otherwise, to that part of the wrist. or, as 
is more likelv, occupational. The rigid bonv 
floor of the carpal canal and its ligamentous 
roof make it probable that anv increase of 
tension, as by fluid. will adversely affect 
the contained structures, with the excep- 
tion of the dexor longus pollicis tendon. 
Ordinarily, there should be easy release of 
this tension because of forearm space com- 
munication. [t is for this reason that the 
intrinsic carpal canal syndrome is rave, but 
an occasional case may be met with in which 
release of pressure is not possible. One such 
case was seen. Á 


e 
"Whether or not the principles and details » 


contained within thas paper are agreed with 
in part or wholly, one thing must be em 
phasized—that it is a certa n mechanism 
force which creates the shape and form ‘of 
any fracture. It is the resultant type bf 
frácture which is stressed ic teaching and in 
textbooks rather than the creating force. 


There will be a betrer understanding of the* 


fracture either as a single unit, or as a prab- 


lem as a whole, if primary stress is laid on 


force conceptions. 
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JREATMENT OF CANCER OF THE LARYNX BY 
ROENTGEN IRRADIATION 


/ 


A REPORT OF FIVE YEAR END-RESULTS?* 


By JOEN V. BLADY, M.D., 


T IS our purpose to present an analysis 

of our experiences and results in the 
tregtment of cancer of the larynx by irradi- 
ation. This analvs s includes all of the cases 
Of larynx cancer, early and advancec, 
treated in the Department of Roentgen- 
ology and, Radium Therapy of Temple 
University Hospital from 1931 to 1937 1n- 
clusive. It constitutes a five year survival 
study on a group of 36 cases. 

Every patient tn this series was first 
studied in the Chevalier Jackson Broncho- 
scopic Clinic of Temple University Hospi- 
tal. In all cases the diagnosis of cancer was 
verified histologica ly. In each case the rec- 
ognized indications tor the various methods 
of treatmen- were carefully weighed. The 
treatment by irreciation in these patients 
was selected for one or several of the fol- 
lowing reascns: (1) presence of metastasis 
in the neck on adm‘ssion; (2) disease process 
too extensive for surgery; (3) suggested 
radiosensitivity o the tumor as determined 
by biopsy; (4) aévanced age and poor op- 
erative risk: (4) complicating cardiac and 
renal djsease; (6) recurrence after laryngo- 
fissure; (7) surgery refused by the patient. 

* », 
ANATOMIC CLASSIFICATION 

Inasmuch as tumors arising on vocal 
eords, vertncles, and the subglottic region 
have considerable similarity in their symp- 
tomatology, clinical course, and histopa- 
thology, we ‘employ the anatomic classifica- 
tion a$ suggested by Martin.! We realize 
the disadvantage of such terms as "'intria- 
sic and “extrinsic”; nevertheless, their use 


win a limited capacity is permissible wher 


the exact anatomic localization for each 


. ne à x 4 
term is specifica ly designated. The term 
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"cance- of the intrinsic larynx, as used in 


this paper, denotes origm of the turower on 
the vocal cords, the ventricles, ar the sub- 
glottic region, while "cancer of the 2xtrin- 
sic larynx” includes omgin om the ary- 
tenoids, arvepiglottic falds, base əf the 
epiglotts, and upper dine of tae piri- 
farm sm-uses. At times when on: is dealing 
with a large, bulky tumor, it is im>ossible 
to determine the exact point of origin. The 
history, the histopatho ogy, amd tte ob- 
servations made during treztmeat, m which 
regression is carefully observed, may aid in 
making possible an accurate amatcmac lo- 
calizat cn of the origin of the tu nor. 


INCIDENCE 


Of the 36 cases, 23 (64 per cent) were 
classifi*l as intrinsic, 13 (36 per cent) as 
extrinae (Table 1). Twenty-rime of the 
cases were In the fifty to seventy vear age 
group. The youngest was thirty-two and 
the oldest eighty-one years of age. Thirty 
of the Esions occurred in males, ane 6 in 
females In 53 per cent the lesicms mvolved 
the rigl t side of the larynx; in 31 ær cent 
the left side, and in 16 per cenz beth sides 
were 1 wolved. 

Cut er? emphasizes che importance of 
frxatioa of the cord in dete-min ag whether 
a particular lesion is curable br surzerv or 
by irradiation. Unfortunately, »ur data on 
this pont are incomple-e and ther-tore in- 
conclus ve. It is our impffessioz, however, 
that impairment of mobility rtself is nc 
contraindication to treatiment by iradia- 
tion in intrinsic laryngeal cancer. In 11 of 
our intgnsic cases, there was cefmte frxa- 
tion; 5 of these patients died of tisease. 
while 5 are living and are,well ive er more 
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e TABLE I i 
"ER CASES BY WEAR 
1931 a3? 19 1834 1935 1936 1937 
* * os " a , , 4 
Intrinsic O O 4 (2) 3 (1) 4(4 6 (4) 6 (2) 
Extrinsic [OD O I 4( 3 3 (1) 
e Total : 1 (1) 4 (2) a (1) 8 (s 9 (4) 9 (3) 
] d ] u die = | = u 








Figures ir parentheses indicate number of patients alive five years or more. 


vears after treatment. No 
the cords was recorded in 1 patient vho is 
living and is free of disease. The 2 patients 
with cancer of the extrinsic larynx? in whom 
a definite statement of impaired mobility 
. was made, have died of their disease. 

During the past two years, we have made 
careful observations on impaired mobility 
and find that in many cdses, except in those 
with extensive extrinsic laryngeal disease, 
as the tumor regresses and the tissues re- 
cover, from the irradiation reaction, the 
cords become mobile, and only a slight de- 
gree of impairment due to scarring may 
persist. Om the other hand, when the entire 
side of the larynx is fixed, or where there is 
definite cartilage invasion, the prognosis ss 
less encouraging. 


HISTOPATHOLOGY 


The histopathology of the biopsies in 
practically all cases was squamous cel. car- 








impairment of 


cinoma. One of the cases was of a spindle 
cell, Grade 3, variety, while another was of 
the mixed type, showing areas of adenos 
carcinoma and squamous cell carcinonta 
(Table 11). : 

Of the intrinsic group, 1 case was Grade 
I, 13 cases were Grade 2, 7 were Grade 3, 
and 1 was Grade 4. Two of the Grade 3 
cases are alive and free of disease after 
five years, while 9 of the 13 Grade 2 cases 
have survived five years ow more. Grades 
3 and 4 are infrequently Seen in intrinsic 
larynx cancer. In explanation of the 7 cases 
recorded here, we wish to point out that 
these cases have been encountered and 
selegted from a large series, and were re- 
ferred for radiation therapy because of the 
anaplasia which suggested radiosensitivity. 
It has been frequently stated that squa- 
mous cell carcinoma, Grades 1 and 2, is 
relatively radioresistant.^-* Contrary to 
this, our findings indicate that these grades 




















Tague II 
HISTOPATHO LOGICAL TYPES AMD GRADES ? 
P - D e 
No evidence of De:d as a result Dead 
disease afte- 5 yr. of disease from Total 
. e ` . . . i ° . other 
Intrinsic Extrinsic Intr nsic Extrinsic á 
Causes 
d» 
Extrinsic 
Squamous carciname, Grade 1 l ot * 
Squamous czrcinoma, Grade 2 9 £ 2 e á 1$ 
. : a i : 
Squamous czrcinoma, Grade 3 2 2 t st : 15 
Squamous carcinoma, Grade 4 | | 3 
Spindle cell carcinoma, Grade 3 e I 
Not graded 11 
oiii - E” = - : " e 
13 3 i IC 9 I " 36 
Without evrlencg of recurrence or metastases from thecancer of the l: arynx. e 


t 
$ 








C.A. One casein which the histopathology was of a mixed type, showing areas of squamous cel and adenocarcinoma. 
H. S. Patier t treated in 1931. Biopsy was not graded. Slide now not available for re-examination. 
. 
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j of tumor n the rtrinsic laryfix are quite 

madysensi ive. Ir cur series the best resulfs 

werefobtaned in che cases of histopatho- 

xgic Grade 2 camer. 
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Metastases are infrequent in cancer of 
| the intrinsic larynx; only 4 of 23 cases (*7 
per cent) presented metastases on adm s 
sion, and = cases c eveloped metastases later 
in ethe coarse of tie disease. 

In 1 case there was a four year history of 
persistent hoarseness, and on endoscopic 
examination the entire right cord and ven- 
tricle ane anterior third of left cord 
were foumd involved. Another patient nad 
hoarseness of twe years’ duration, and nad 
been trea ed by ^s local doctor for laryn- 
eitis. Bioosy revealed epidermoid spincle 
cell carcimoma, Grade 3. In a third case the 
metastases devele ped after treatment. This 
patient had a la-wngofissure performed `n 
October, 932. S-udv of the tissue showed 
squamous cell carcinoma, Grade 3. Eight 
months ater the laryngofissure a definite 
recurrence was ound, and he was then 
given prctracted fractionated, highly fl- 
tered external ir-adiation. A year later a 
second recurrence was verified histologi- 
cally. The tumorgrew quite rapidly, metas- 
tases occurred, and the patient died withir 
one year. In all 3 patients, the metastases 
were treaced by 2xternal irradiation alone. 

One of the cases treated in 1937 de- 
veloped a local recurrence and a metastasis 
to & cervical node two years after treat- 
ment. The biopsy from the recurrence anc 
the aspiretion bic psy of the metastasis beth 
eshowed squamous cell carcinoma, Grace 3. 
A seconc full ecurse of irradiation was 
given to he recurrence at the primary site 
including the metastasis in the field of ir- 


M=TASTASES 


radiation. On completion of the roenrgen® 


treatmen- the metastasis was surgically 
exposed and interstitial radon implanted. 
This patient has had no further recurrence 
or metag asis amd has survived now more 
than vé and a half years since the origiral 
course of freatment. 

In the extrinsic group, on the other hand, 
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$33 
metastases wert present on admis jen Tn 
6 cf 13 cases. The average len&tk of sarvival 
ir thes> 5 case& after treatment was tenty- 

* two months. One patient, not mcluded in 
this group, presented a mass in t^e kft 
subm:zsallary region on adm'ssior. The 
leryng2al disease was located, cn tæ righe 
sade. ^s there is no histologic ver tation 
as to tie nature of this mass, and 10: much 
as he hes been well and free of d seas= seven 
yars a ter treatment, it must >e assumed 
that it was not a metastasis. 

It is very strikiag that none of he pa- 
Dents presenting proved cervical metas- 
tases om admission have survived. Jn the 
intrinse group of patients without m- etas- 
tasis at any time during the coarse of the 
disease, the five year survival rate was 71 
per cent. In a similar group of ex—>msic 
cases, 3 out of 7 cases survived fiwe years 
oc move. Ít is evident that comtrol of che 
primary disease and control of metztases 
are en-mely different problems. None of che 
cases «ith metastases at the ame af ad- 
missio? survived longer than -arec «ears. 

External irradiation alone is insisffcienc 
for coatrol of metastatic cervieal 4 sezse. 
We m ist improve our methods of ha dling 
tus particular group of cases Ow- more 
recent experiences in a number = cases 
with «cervical metastases falling |- the 
ntrinsi and extrinsic classificaticns indi- 
cate tuat cervical metastases may œ con- 
trollec in a fair percentage ef cases bv 
combited treatment with external -—adia- 
tion k lowed by surgical expos#= and 


excisicm, if possible, and imp anteton of 


gold raion seeds. When sufficient -me has 
dapsel we will be in a position to ==mpare 
the present results with those in pstients 
whose metastases were treated mote ag- 
gressively. =< 


TECHNIQUE OF IRRADIATION 


Physical factors of the radiating source 
emplowed in the series of cases ħain re- 
portec are as follows: 180 kv. (vrage), 
constemt potential, 5 mą., 50 cm. target- 
skin distance, and in all cases 2 mm. <opper 
plus | mm. aluminum fi tratton. ? daily 


dose of 125 r, measured in air, was delivered 


through 1o b* 10 cm. fields to each side of 


the neck at a rate of 5 to 6 rper minute. A 


total of at least 3,000 er was delivered toe 
each skin field, necessitating a minimum of 


twenty-four consecutive days for the com- 
@letion of treatment. 

In our earlier cases the treatments were 
administered with the patient lying on the 
treatment table. In 1935 the advantage of 
the sitting position was called to our at- 





Fic. 1. The head rest as shown above is used to sup- 
port the head during the treatment. It is fastened 
to the back of an ordinary sturdy chair by a set 
screw. Bv means of a swivel joint the arm between 
the chair clamp and head rest cushions can be 
extended and shortened or rotated in a vertical 
plane. The head rest cushions fit in the depressions 
below the mastoid and occipital promirences. 
With the flexibility of this apparatus any desired 
flexion or extension of head may be obtained and 
satisfactorily maintained during the treatment. 


tention bv one of our patients, an unusually 
intelligent woman, whose physical build 
rendered treatment in the horizontal posi- 
tion unusually difficult and uncomfortable. 
Since that date We have seated our patients 
in a chair fitted with a special immobilizing 
head rest (Fig. 1)? This head rest is of value 
not only for its immobilizingeeffect but for 
maintenance of the desired degreg of ex- 
tension of the patient's head. In our ex- 
perience the use pf the sitting position and 
the ris inier immobilization have 
added to the accuracy of our centering of 
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the roentgén-ray beam, the maintenance; 
ef the patient's position during treatpen 
as wel as to the comfort of the patknt. 
Up to 1936 a 10 by 10 cm. open field w: 
used en practically all cases and occasioh, 
ally fields as large as 12.5 by 12.5 cm. w era 
emploved. Such large "tields necessasily 
produced extensive irradiation epidermitis 
which extended from the mandible down 4 
to the base of the meck, and a similarly exe ' 
tensive mucositis. i 
In 1936 the use of large rectangular fields 
was discontinued in favor of open circula 
fields of 7.5 cm. and 10 cm. diameter, anid 
during the ba three years interchangeable 
circular metal cylinders (cones) c. 5.65, 
8, 9, and 10 cm. in diameter have been 
employed. With the smaller fields the cu- 
taneous reaction may be as severe as with 
the large fields; however. the area and 
volume of tissue involved, re much less. 
This has made possible the administration 
of larger tumor doses without producing 
severe local and generalized constitutional e 
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ANALYSIS OF METASTASES Yy 


ô Tase III 


Per- 
centage 
of 5 
year 
sur- 


Number 
Number of; 
of year 
cases sur- 


vivals 


vivals 





Intrinsic 9 
None on admission 1g ] 
None at any time j^ * $1 
Present on admission 4 O O 
Metastases developed 
later 


69 s 


H 9 


te 
unm 
O 


FE xirinsic 

None on admission 
None at any time 
Present on admission 
Metastzses developed 
later z — e 


O G3 G3 
kJ 
O 


* Of these 7 cases, the first died after receiv ing four treatments; - 
the second died of a heart attack nineteen months after treat- 
ent, showing no evidence of disease at the timeeof death; the 
third died with persistent disease ten months after treatment; the " e 
fourth died seven months after treatmert; thrge are living and * 
free of disease five and a hali, seven and ten vears respectively 
after treatment. 
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ic. 2. These photagraphs are reproductions of the roentger cerams taken to check the accwracy ef the 
centering of the raciation beam and the adequacy of the size of the portal. In Æ 2 cone 8 cm. in diame- 
ter was used and the lead marker, indicating the center of the beam, was centered slightly above the leve! 
of the coris for a supraglottic lesion. In B a 6 cm. diameter ce was used and centered at he level of the 
cords. In both cases the patient was set up exactl> as for -be treatment and the roentg-nogr: ms were 


exposed with tht merapy machine. 


reaction. When fields 10 by 10 cm. or large: 

are used in cases af extensive local or meta- 
' static disease, iz is with a great deal of 
concern that an air dose of more than * C00 
r to each side of tae neck is given. The cu- 
taneous and mucous membrane reaction 
that occurs is necrly always accompanied 
by pain, dysphagia, depression, and gen- 
eral debility. With the smaller fields, severe 
reactions are mere localized, better toler- 
rated, and even at the height of a severe 
mucofitis the pat ent is able to take soft 
and liquic, noursshment without the dis- 
comfort and pair that is experienced wher 
e the mucositis excends from the soft palate 

down to the base of the neck. 


e ‘ x : S 
, The introcuctioa of cylinders or cones we 


* Vic 5. In this method of checking the accuracy of 

centering. the epp-eximate center of the lesion & 

` carefully’ ocalized aid marked on the skin. A wire 

loop the size of the cone to be used is placed ac- 

curately cver the outlined skin portal. This is fas- 

tened in place wit: adhesive tape and the patient 

* is then placed in the exact position in which the 

treatment is to be g ven. A lateral roentgenograga 

is exposec and an accurate check of the selected 

center anf the adequacy of the size of field can 
then be determine... 


believ> is a refinement of irraciatiom tech- 
nique. It must be emphas zed -ha* the use 
of cores requires accurate localization of 
he raciation beam. In al cases the ana- 
comic location of the lesion should be care- 
fully centered on the skin of the neck after 
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thorough localization. of *the lesion, by 
study withea laryngeal mirror, by direct 
laryngoscopy when indicated, by exter- 
nal palpation and, foe hypopharyngeal ¢ 
growths, by digital palpation of the lesion. 
The projected center and borders of the 
lesion are then marked on the skin, either 
with incehble dye or ink, or by tatooing 
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involving ofly the tip of the epiglottis, a 
sem. cylinder may de employed. For lagger 
lesions or for lesions in other locatio, es- 
pecially where subglottic extension IS Nus 
pected, the larger cones, 6, 7, 8, or 9 cm. ih 
diameter should be used. We ection: use a 
cylinder smaller than 6 cm. in diameéer 
except in the cases Just mentioned. There 
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Taste IV 
TUMOR DOSE CALCULATIONS BASED ON 1,000 T, MEASURED IN AIR, 7 ND DELIVERED m 
TO EACH OF TWO LATERAL NECK FIELDS 
(Tymor dose calculations corrected ‘or back-scatter * 
uM e 00 - E 
Irradiation 180 kv. constant potential; 50 cm. target-skin 
` . " rd = e 
l'actors distance; filter, 2 mm. Cu+1 mm. Al 
Transverse Diameter — " = 
as a cm. cm. 2 cm. PS ii. la. cm. 
of Neck " Ts 
n hist S-N SNT S-N1 S-N T S-Nf 
. | ) ^ á * . Š 
Size of Cone 
nd diues Distance Distance Distance Distance e Distance 
and . 1 s 
Š cm. £,$ enit. 6 cm. 6.5 cii. " 7 em. 
a SAP SN T" i CE 
6,5 xm. 
(23.8 sq. cm.) 1192 1080 1000 920 850 
6 cm. 
(28.3 sq. cm.) 1192 s 1080 á 1000 g20 850 
7 cm. » 
(38.6 sq. cm.) 1280 1200 1110 1020 940 
8 cm. 
($0.4 sq. cm.) 380 12g0 1200 1120 1040 
9 cm. 
(63.8 sq. cm.) 1434 1340 1260 1160 1090 
Io cm. 
(78.6 sq. cm.) 1488 1400 I 370 I 200 1120 
rO X IO cn. 
(100 sq. cm.) 1560 1470 1380 I 300 | go 
* Back-scatter and depth dose calculations are all based upon the tables and data of Quimby,’ anc Quimby, e 4^ 
; 


T S-N indicates distance from skin to estimated center of neoplasm. 


with india ink.? The center of the skin field 
should always be localized in relation to 
such fixed anatomic landmarks as angle of 
jaw, hyoid bone, superior cornu of thyroid 
cartilage or tMytocricoid membrane. By 


are definite advantages in the use of cones 
over open portals. The end of the cone i 
placec against the skin of the patient, en- 
abling very accurate centering of the beam, 

In addition, the contact of. the skin wih 


correlating the position of the tumor with *the end of thé cone keeps the patient'aware 


these anatomic régions, accurate centering 
of the skin field is assured. Fer each treat- 
ment setup such careful localizgtion is 
absolutelv necessarv (Fig. 2 and 3). 

The selection of the size of cone is most 
important. For lesions of 2 cm. or less in 
diameter, a$ in cordal growths, or tumors 


of the treatment and thereby helps him in 
maintaining his fixed position. With open 


portals, and if the head is not carefully , 


immobilized, the slightest movement by 
the patient may entirely misdirect the 
beam. , 


For the cure of cancer by irradiation the 
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appearence. When a dosage of 3,900 tO? 
3,500 r ‘e€epending on the size ef held used) 


à * 
tumor dose delivered must be*adequate. 
“rom. Tables tv and v it is apparent that. 


ith tfe smaller cones larger dosages must s administered. to each of the owe nelds, 
be dgifverec to the neck fields. For example,  blisterir g and desqgamation bean to ap- 


pea-. In the majority cf cases. wrhm a 
period of about five days after completion 
of t-eatment, there is a very mar«ed super- , 
ficizl ulceration which, with proper surgical 


ina neck cf ro cm. thickness, to deliwer 8 
reshold erythema doses to the tumor with 
o kv 10 cm portals, a dosage of about 
,500 T, measured in air, must be delivered, 


i V . 
: ABLE 
i COMPARATIVE ANALYSIS OF TUMOR DOSAGE “OR DIFFERENT SIZES 
OF SKIN PORTALS ANI: TUMOR DEPTHS 
E Transverse Diameter of Neck 10 em. Transverse Diameter cf Neck I4 en. 


Skin to mid-pant of larunx, 
distance—7 cm. 


Skin to mid-point of laryr x, 


E distance— 5 cm. 


} 


300c r to each/4000 r to each sooc r to each |3cc» r to each 4000 r to each 5020 r to each 


Size of Cone - ; : s 
P of 2 portals | of 2 portals | of 2 po-tale | of 2 portals | of 2 portals | of 2 portals 


























and Area Tumor dose Tumor Dose Tumor dose | Tumor dose | Tumor dose | Tumor dose 
| 
= a | m | = - - — 
* ERI" ¢ | TED) e ITED] S e (TED t [D LEIHA f T ESIL 
"T Tue ~] i faxa udo | 
6.5 cm. | | | m 
(23.8 sq.cm.) 3576 5i | 4758) 7% 5960 gi 2550) — 44 3400 53 4250} 7 
6 cm. | 
(28.3sq. cm.) | 3576; 51 | 4768| 7% | 5960 æ || 2590 42 | 3400| 53 | 4250) 7 
7 cm. | | | 
» (38.6 sq. cm.- 3849 6 5120) 8 $4co 10 2820, 43 3760 6 473 Ts 
8 cm. | | " | 
($0.4 sq. cm. 414€ 63 £920 83 6900  *»oi 3120| 4? 4160 63 sani 8 
9 cm. | | | 
(63.8 sq. cm.) 4302, 63 5736) 83 7170| 3302 || 3273 43 4360! 63 5o 8 
IO cm. | | | 
(78.6sq. cm.) | 4464 6% | §952) 8% | 7440 11 || 3369, s | 4480, 61 | tfc, R 
loX1o cm. | | | 
(100 sq. cm.) 468a. 663 6240 91 | 7800) 115 | 3:94 si | 4760 7 5go) 8 


* Threshol@l erythema dose. 


:o each of the two skin fields; for a 10 cm. 
liameter cireu ar area the dosage would be 
3,750 r; for a 7 cm. circular area, 4,000 r: 
og a 5.5 cm. circular area, 4,200 r. 


COMPEICATIOWS. OF RADIATION 
TREATMENT 


The cfitaneons"reeciion is a necessary re- 
sult of radiation treatment. The typical 
skin reaction begins with a slight erythema 
which usual y makes its appearance be- 
‘ween the tenth ane the fourteenth day of 


* ^7» . 
treatment. Gradually the erythema as- 


‘umes a deeper red color and dries. During 
this stage it may present a definite leathery 


care, goes on to complete healing within a 
pericd of cen to fourteen cays. It 5 impor- 
tent to care for the irradiation reaction as 
one woud in any surgical case of severe 
burn. If -he ulceration is allowed co dry it 
becomes crusted and infected, ard bleeds 
on the sl ghtest manipulati@ne Sueh a cen- 
alition is 'avorable to extensive mfeccion, 
necrcsis » the superficial Savers and per- 
sistent ukeratien (Fig. 4). 

In the 32rgical care of these reactions, we 
heve found the following procedure very 
eficazious The raw surface is clear sed w th 
dilute hydrogen peroxide and sterile dis- 
tiled water, and then gently sponzed with 
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Fic. 4. (See next page for description.) 


APRIL, 1944 








g 
À - me * e. : 
F"reatment of Cancer of the Larvn« by Roentgen Irradiation 


VOL. $1, Na. 4 





Fic. 5. A (L.L. Appearance of skin of neck five rears after treatment. This patiert received a total of 
3,000 r to ezch side of -he neck through 10 cm. diameter open portals in twenty-four consecutive das. This 
is a minimal amount of skin change. " 

B (L.B.) This patient presents considerably more skir atrophy, telangiectasia end submenta’ scema 
than the patient in 7. In 1932 this patient received thirty-six consecutive daily treaments to eaeh ade of 
the neck through 10.5 by 10.5 cm. fields, equivalent tc a total cf 3,600 r to each field. In November, 1956, 
a proved recurrence was treated. Twenty-four eonsecutive treat? ents were given threugh 7.5 cm. Cla meter 
open portals fer a total of 3,000 r to each portal. This photog-a»1 was taken ten years after the firs treat- 
ment series and six y2ars after the second. 


mineral oil. Gauze cut into desired shapes 
and sizes, either rectangular or circular, is 
heavily impregnatec or overspread with an 
abundance of borc acid ointment. This 
sterile gauze is placed over the entire area of 
irradiat#on -eactior. A dry dressing is fas- 
tened in place over this. (The application 
of sulfathiazcle powder alone is not ad- 
vised as the powder dries and crusts, pro- 
ducing more suppuration, fissuring of the 
Wound and greater discomfort to the pa- 
tient.) These dressings are changed at least 


once or twice a day. With this care & e pa- 
tients have been very comfortable, and in 
most cases have been able to carry om -aetr 
regular caily routines. We have nec ob- 
served amy complications. Complete heal- 
ing occurs in a period of ten to fourteen 
Gays, leasing a soft, pliable, and pa= red 
skin. Gredually the redness blanche and 
the skin then begins to show varyim de- 
grees of pigmentation. Eventually th- pig- 
mentation disappears ard telangies casia 
appears (Fig. 5). 


- = 9-6 


Fic. 4. A®se-ies of photegraphs showing the appearane® cf the skin during the course of treatment and after 
healing. Æ, nineteenta day of treatment, total of 4,750 7 to each side of the neck. Trec®ment was completed 
on twentieth day at which time a total of 5,000 r vas del vered to each side of the neck, through a cone 
g cm. in diamecer. B, appearance of erythema four days after corpletion of treatment. C, fifteen dass after 

e completion, there is definite blistering and central ulcera~ion. $9, twenty-two days after complet «1, ul- 
ceration Is severe alt ugh healing along the persphervy o^ the feld has taken place. E, twenty-s:= days 
after complezion, hea ing progressing. F, fifty-seven days a ter completion of treatment, uleeraticn 

- completely gealed, a trough the newly formed skin traumatizes easily as shown above. G, the appearance 
of the skin nineteen months after completion of treatment. ‘ 


"The mucosal reaction Usually appears 
after the skin*reaction has become definite. 
If a dosage of 3,500 to 4,000 r is delivered 
to each skin portal, theecute mucosal reac» 
tion begms to appear. The early visible 
manifestation of reaction in the mucous 
enembrane is a reddening which may be ac- 
companied at times by lymphedema. Along 
with this the patient begins tp comp ain of 
a "scratching sensation in the throzt," or 
a "sticking" or “lumpy” sensation. Later, 
as the reaction becomes more intense, the 
act of swallowing is progressively mcre dif- 
ficult. The formation of the whitish mem- 
brane cr coating over the laryngeal mucous 
membrane is comparable to the ulcerative 
stage o: the irradiation reaction in the skin. 
It 1s interesting to note that even though 
the acute form of the mucositis a»pears 
later than the skin ulceration it is of shorter 
duraticn. 

Early in the development of the mucous 
membrane reaction, an increased amount 
of mucus is formed. Frequently this is ac- 
companied by spasmodic coughing. As the 
mucositis abates, the viscidity of tlre secre- 
tion is lessened and the symptoms òf 
"hawk nz" and spasmodic cough disappear. 
Treatment directed at cleansing the mouth 
and dissolving oral and hypopharyngeal 
secretions aids greatly in alleviating dis- 
comfort during this stage of the reaction. 
Irrigations carried out at intervals cf from 
two to three hours with a solution of sodium 
bicarbonate and salt or alcaroid ir luke- 
warm water are quite helpful. At night the 
patient is instructed to carry out the irriga- 
tion only when awake. 

Dyspnea is seldom observed except in 
cases of bulky supraglottic tumors or ad- 
vanced disease. In this series of cases, it 
was necessary*t§ perform a tracheotomy in 
4 cases shortly after treatment. Al! 4 pa-* 
tients died. In 1 Case, two months after the 
completion of treatment, tbe patient died 
of strangulation because of refusal -o per- 
mit a tracheotomy. At autopsy the strangu- 
lation was found to be due to stenosis of 
the larynx bw residual cancer and lymph- 
edema. In*s patients a tracheotomy was 


John V. Blady and W. 


Edward Chamberlain 4 APRIL, 1944 


° 
performed ‘before the institution of treat- * 
ment, and 2 of these patients are living asd , e 
well fve years or more after treatm&t. In? ` 
another case, it was necessary to perfo%& a 
traclfeotomv five days after beginni 
treatment because of marked dyspnea! 
This patient died five days later of a difbuse 
cellulitis originating in the tracheqtom 
wound. As a result of this and other tragic 
experiences, we are extremely pessimistie 
whenever tracheotomy becomes necessary 
during the course of irradiation. We have 
rule which we try very hard to live up to* 
namely, whenever our preliminary studies 
suggest that obstruction may develop, trache- 
otomy is done immediately and irradiation 
1s noi started untii healing is complete. To 
disobey this rule is to court fatal complica- 
tions. 

Dysphagia, which occurs at the height 
of the irradiation reaction, fs of limited im- 
portance in intrinsic laryngeal cancer. 
When the cancer is in tie region of the 
arytenoids, dysphagia may be quite pro- 
nounced, because the reaction is usually 
most intense at the tumor site. With ae 
bulky lesion, the cifficulty in swallowing is 
naturally greater. Lymphedema of the 
arytenoids, aryepiglottic folds, and piri- 
form sinuses Is not infrequently observed 
and when it occurs, there may be marked 
mechanical dysphagia. Ir our experience, 
we have observed this association not only 
during the treatment but also wegks and 
months after completion of treatment e 
(Fig. 6). Anesthesin lozenge$ or powders 
will relieve soreness when it is due to reac- , 
tion at the base of the tongue.* When ^ 
dysphagia interferes with nutrition, nasal . 
tube feedings may be instituted. During 
the acute stage of the mucous membrane , © 
reaction, and especially in the presence of 
lymphedema of the arytenoids ahd the, 
piriform sinuses or where bulky disease is 










* A powder which was suggested to us by Dr. F. L. Follweiler, 
and wh ch we have employed with excellent results, may be come 
peunded as follows: codeine phosphate gr. 1; benzocaine, gr. 1; 


eacetphenetidin, gr. 2; acety salicyclic acid (pulv.),@r. 2. A half or 


a full chartula is placed on the back of the tongue and allowed to e * 
dissolve fifteen minutes before eating. This pratluces a superficial* 
anesthesia which allows the patient t» swallow soft and liquid 

foods with very little discomfort. 
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This patient had a *cuamous cell carcinoma, 
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A and B, lateral roentgenograms demonstrating a marked degree of edema of the aryte mids æ d the 
postcricoid space. la B, encroachment on the upper 


Grade 


er 1 of the esophageal lumen is revealed by »rsum. 
*, nvo v rg one cord and was treated m De enber, 


1939. These roentgea»grams were taken in March, 194c. The -dma persisted for approximately one vear 


and then gradually subsided. 


present, utmost care should be observed 
when using a feed ng tube that remains 1n 
place for several davs. Sloughing of the 
hypopharyngeal cr crico- esophage (lal mu- 
cous membrane may occur due to pressure 
necrosis. Nasal tube feeding formulae 
Should be adequate in caloric content anc 
should include vitamins and pureed vege- 
tablas. It ts rarely necessary to resort to 
parenteral feeding 
| Radionécrosis is infrequently observec 
with roentgen therapy alone, being more 
commonly encount2red when supplemen- 
etary interstitial irradiation is used. In the 
presence«of severe infections, however, ras 
dionecrosis, may cccur. When tumor has 
invaded cartilage -he ensuing chondritis 
usually results in 5 oughing. We have cb- 


-Fis In one patient who 5 ne» free 
of disease five years after trecz*men- He 
-eceived a total dosage of 3,12: r to» zach 
sice of the neck through 12.5 by t2 < cm. 
3elds, ar 1 on completion o: the treatment 
ne devdeped repeated attacks of erysmpelas 
of the san of the face and neck, proc aging 
and severely complicating the cutt=meous 
reactior . Approximately fqur to =x menths 
later, sEwmehing of the laryngeal structures 
occurrel with extrusioneof cartilag= and 
producti. n of laryngeal obstruction, neces- 
sitating a tracheotomy. The slovzhir= and 
ex-rusict continued for a period of -»out 
rh-ee y2ars and ended in compkte Ess of 
all laryngeal cartilages. This is the only 
case in the series in which this has oectred. 
Occas‘otally in necessi Ating re- 
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This patient had an extensive squamous cell carcinoma, 
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These roentgenograms illustrate the rare complication of radionecrosis and slougaing of the laryngeal 


Grade 3. He was given treatment 


through *wo lateral neck fields, 8 cm. diameter cones, 3,875 r total to each field. Seven months later re- 
current laryngeal disease and cervical metastases were proved. A second course of treatment was given. 
A shows the appearance of the larynx prior to the first treatment series. In & sixteen months later, a great 
portion cf the laryngeal cartilage had beer destroved and extruded as is shown by the air space. 


e 
treatment, a varving degree of superficial 
necrosis of tumor on the cord or ventricular 


band is observed (Fig. 7). 


Hemor-hage has not occurred in any of 


Recently we have 
whom a fatal 


the cases in this series. 
observed one patient in 
hemorrhage resulted 
treatment. As no postmortem exammation 
was obtained, the cause of this hemorrhage 
was not determined. It is believed, how- 
ever, that in all probability the tumor had 
eroded one of the larger laryngeal or 
pharyngeal vessels. 

Xerostomia, the drying of salivary secre- 
tion, may be produced when large fields, 
W hich i include the submaxillary and parotid 
regions, are useg. This complication has 
been observed in a number of patients, al- 
though in those cases receiving radiation 
through a small field it was not*encoun- 
tered. In a number of cases, the decrease in 
the production df saliva resulted in the ac- 
cumulat on, of inspissated secretions, which 
caused symptoms of hawking, discomfort 


during the course of 


in the throat, and, in 2 persistent 
hoarseness. In the latter 2 cases, the secre- 
tions were found overlying the cords and on 
the upper ventricular membranes. Oral ir- 
rigatons with bicarbonate of soda and ap- 
plications of gomenol to the mucous mem- 
branes at frequent intervals gradually re- 
lieve this condition. When the secretory 
glandular function has nor been completely 
destroyed, it is possible to stimulate Secre- 
tions by chewing gum or lemon peel, and 


cases, 


bv massaging over the glaads. 

Submental lymphedema is not infre 
quently observed and except for the result- 
ing disfigurement is of no consequence. Im- 
mediately after treatment ly mphedema 
may be quite marked; 1t may continue in-. 
termittently and to a varving degree for 
mon-hs or possibly years. 

Voice after Irrediation. We fully realize 
ethat voice to a great many people is indis- 


pensable and economically may be of pri- e 


mary importance. Nev erthele$s, we wish` 
to emphasize that the restoration of voice 
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is merely of incidental importance and 
not be a major consideration in the 
n o” the treatment method for can- 
f the arvnx. 

During the height of the irradiation mu- 
ositis all patients c evelop a varying degree 
f hoarseness and not infrequently some 
become temporarily aphonic. As the irra- 
diation mucositis subsides the voice begirs 
fo return anc after complete healing it may 
ret&rn to its origimal quality. In some cases, 
here may be so sight a change in pitch 
that it is unnoticed by the patient or his 
friends. 

In one of our patients treated in 1935, 
now a seven year survival, free of disease, 
complete aphonia had been present for 
more than twelve vears before the institu- 
tion of roentgen treatment. During those 
vears the congtan: laryngoscopic finding 
was that of furgating carcinoma, though 
repeated biopsies resulted in identification 
of the desmcplastic reaction and histolog.c 
interpretation of the pathologic process as a 
"fibroanzioma." Finally a biopsy in 1935 
° showed a cefinite squamous cell carcinoma, 
Grade 2. Following roentgen treatment tke 
voice gracually improved and now is of 
excellent quality and carrying power. 

Where the disease is extensive and de- 
struction of the cords has occurred prior 
to the treatment, definite impairment of 
voice is an unavoidable sequela. The degree 
of impairment depends on the amount of 
destruction. In some cases, there is zn 
actual narrowing of the glottic chink due 
to markec. cicatrization because of exten- 
sive destruction of the cords, especially 
@hen the disease is in the region of the aa- 
terior commissure. 

e When it becomes necessary to repeat a 







course, of treagment for a recurrence, a 
® 


s very marked impairment of voice is to De 
expected. Both tie quality of voice and “ts 
carrying power may be greatly impaired. 
eIn these cases che voice may be barely 
more thar an audible whisper. . 

RESULTS OF TREATMENT 


Reports on one method of treatmen: 
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alone ar- of necessity based on a sJdected 
zroup cf cases. We wish to emphasize that 
studies end reports of end-results ir. -amcer, 
Sf whatever anatomic region, sho-l- be 
based cr all cases seen regardless of the ex- 
tent of disease or methed of cmexr-ent. 


Nevert 14 ess, an analysis of resuks m such® 


a selected group yields important 1-13 on 
the effcecy of the particular method of 
treating the various stages anc ax-temic 
varieties of the disease. 

As før cancer in general, treatment of 
laryngeal cancer nfay be by surgery, by 
irradiation, or bv a combination of th= two 
methocs. Each procedure has certam ndi- 
cations ¿nd advantages, and the-fere a 
place ia the scheme of -reatmen-. These 
methods: 
That particular method should 5e scrected 

which, *# the individual case, Offers cle pa- 
tient the greatest chance of surviod. While 
emphasizing their non-competitive stetus, 
we feel that an analysis of the resus of an 
individ æl treatment method is permisible 
for it mav help in defining the 1c ®<~1ons 
uged inthe selection of the particular ~-eat- 
ment medality. 

Table vr epitomizes the resu ts m this 
series cf cases. Of the 23 zases c_ass Hed as 
intrinsic, 9 died of the disease. 1 s3teen 
have been free of disease f ve years © More. 
This comstitutes a five year surviva@ of 59 
per cent. Of the 13 cases classmei as ex- 
trinsic, 5 died of cancer. One died mreteen 
months after treatment of heart disease 
without evidence of cancer, emher ecur- 
rent or metastatic. ‘Only 3 patieves “eman 
living amd free of disease 1ve or me years 
after treatment, for a fve year survival 
rate of 25 per cent. 


RECURRENCES® 


[n the intrinsic os wee 4 re- 
Currer es. 
was periormed for an ulceratinz s1;amous 

cell carsinoma, Grade 4, involving the an- 
terior two-thirds of the left corc. Faght 
montks later a recurrence was erne] his- 
cologieally. A full course of tocar. ther- 
apy, 7,200 r to each side of the nech, was 





® 


of treatment are not com petitive mm 
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"E Vase VI 
FIVE YEAR END-RESULTS 
1931 to 1937elnclusive " 
In- Ex- 
trinsic trinsic 
> Cancer ‘ancer 
Total Number of Patients s 33 13 
[ndeterminate Group 
A. Dead as a result of other 
causes without recurrence or 
metastases i” \* 
j € 
B. Lost track of without re- . 
currence O O 
Total number of indeterminate 
group I I 
Determinate Group 
Total numbe- of cases minus 
those of indeterminate group 22 12 
Failures of Treatment 
Dead as result of cancer 9 9 
"~ x ^" 
Successful Results 
Free of disease after five vears 
or more 13 E 
Net Five Year End-Results (14/22) (3/02) 
i 4. è LJ 
(successful results divided by 
determinate g-oup) 59% 25% 





* These 2 cases are classified indeterminate inasmucl as these 
patients died a year after treatment of natural causes other than 
cancer and at the time of death, there was no eviderxe of re- 
currence or metastasis, These cases are of no value in determin- 
ing the efficacy of a treatment method and therefore are not con- 
sidered in the statistical end-result evaluation. 


given through 10 by to cm. fields. Ten 
months later, a second recurrence was 
noted and a laryngectomy was advised but 
refused by the patient. A tracheotom y was 
performed and roentgen therapy was ad- 
ministered, 75 r daily through a 7.5 by 7.5 
cm. anterior neck field, for a total cose of 
only gcor. This patient died fifteen months 
later of local amd metastatic disease. 

The second case was a squamous cell, 
carcinoma, Gr@de 3, recurring fourteen 
months after a full course of roentgen treat- 
ment consisting of 3,500 r total to each side 
of the neck through 7.5 cm. circular fields. 
The biopsy was positive. A second course 
of roentgen, therapy was not given im- 
mediatelye Nineteen months later rozntgen 
therapy was started but the patient died of 
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.à lobar pneumonia during the curse ot 
treatment. 

A third. case developed a recu¥gence 
eghg years and two months after C 
mencement of first treatment series. At t 
tme of recurrence, November, 1941, h 
pas eighty-two years of age and a bios: 
Perens a squamous cell carcinoma, Grad 

2. This patient received a second course of 
roentgen therapy in December, 1941, and 
a- the last examination in November, 1942 
there was no evidence of recurrent disease? 

In the fourth case a recurrence andea 
metastasis to a mid-cervical node was vari- 
fied histologically two years after the orig- 
inal treatment of 3,125 r total to each side 
of the neck for a squamous cell carcinoma, 
Grade 3. A second course of treatment con- 
sisting of 3,875 r to each side of the neck 
was given. In addition to tleis external irra- 
dation, the metastatic node was surgically 









exposed and radon seeds were implanted. ° 


This patient has remained alive over five 
vears after the original treatment and up 
to £he present time 1s free of further recur- 
rence and metastases. 

Of the extrinsic group 9 died of laryngeal 
disease. The question of recurrence is diffi- 
cult of evaluation as 6 of these patients had 
metastases on admission, while 2 started 
treatment but died before completion. The 
average survival for the group completing 


treatment (7 cases) was eighteen months. 
8 


SUMMARY 
. 


This paper presents an analysis and a 


five vear survival study of all cases of ® 


cancer of the larvnx treated at Temple 
University Hospital Roentgen and Radium * 
Therapy Department between 1931 and 
1937. The technique of roentgen treatmeft 
aad ics complications are ftilly discassed. 
An arbitrary classification which recog- 
nizes two distinct varieties of laryngeal 
cancer is used. So-called intrinsic cancer 1s 
predominantly of squamous cell, Grade 2; 
variety, whereas the extrinsic 1s*usually of 


Grade 3 or 4. Squamous cel] carcinoma, * 


Grade 2, 1s a radiosensitive growth when 
lmited to the intrinsic larynx. It is of 
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interest to note thet of the 4 recurrences in 
the intrinsic group 3 were Grade 3 and 1 
wagAsrade 2. 

etastases are infrequently obseryed in 
ntrinsic laryngeal cancer. Of our cases 
which did not develop metastases at any 
time, 71 per cent survived more than hye 
years. Of the extrarsic group 46 per cent had 
metastases on admission and none of these 
patients survived. 

Tor the intrinsic group treated by roent- 
ea irradiation, ta» net five year survival 
without evidence o: recurrent or metastatic 
disease is 59 per zent, while for the ex- 
trinsic group it is 25 per cent. 
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A HYPOTHESIS CONCERNING 


Bv R. L. 


RRADIATION sickness is *tlehnec. as a 

feeling of sickness, with acute general 
symptoms, which sometimes follows the 
application of massive doses of roentgen 
and radium rays. Thé present estidy is 
limited to the use of roentgen rays. The 
syndrome of irradiation sickness may in- 
clude variable degrees of weakness, ex- 
haustion, lassitude, anorexia, nausea, and 
vomiting. Manifold explanations of the 
etiology of irradiation sickness include (a) 
the effect of gases produced by the high 
tension electric field; (4) the effect of the 
electtic field surrounding the patient; (c) 
chemical changes produced in the body; 
(d) absorption of products of cell destruc- 
tion; (e) sympathetic-parasv mpcz.thetic 
nervous system imbalance; (f) injury 
the suprarenal glands; (g) injury of sym- 
pathetic or parasympathetic nerves or 
nerve endings; (4) nervous strain or psychic 
influences, and (7) destruction of intestinal 
mucosa. 

None of these theories has offered a 
comprehensible explanation of the basic 
mechanism. Therapeutic measures are var- 
ied and controversial. Steinberg? recently 
reviewed the medical literature and be- 
leves that no therapeutic measure is 
specific and found that the recently advo- 
cated use of thiamine chloride had little 
effect n either the prophylaxis or treat- 
ment of radiatign sickness. Whitmcre* re- 
ported the favorable effect of thiamine 
chloride combinegl in some instances with 
concentrated liver extract and calcium 
salts. A detailed review of the diverse me- 
thods and therapeutic agents use@ in the 
treatment of irradiation sickness may be 
found in the aforementioned and other 
articles, and Will not be reiterated. 
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THE BASIC MECHANISM AND A STQDY 
OF THE THERAPEUTIC FFFECT OF AMPHETAMINE 
AND DEXTRO-DESOXYEPHEDRINE 


JENKINSON, M.D., 


^HICAGO, 


and W. H. 


ILLINOIS 
@ 


BROWN, M.D. 


CLINICAL EFFECT OF AMPHETAMINE 
AND DEX TRO-DESOXY =PHEDRINE 


ON IRRADIATION SICKNESS à 


The studv of the present series of pa 
tients with irradiation sickness was im- 
tiated because of the prevalence of physical 
incapacity among patients receiving in- 
tensive roentgen therapy despite accepted 
therapeutic measures. Ambulatory pa- 


tients receiving prophylactic irradiation of 


the trunk regularly manifested marked 
weakness, lassitude, nausea,eand occasional 
vomiting. Interference with occupational 
or other activities often was undesirable 
even though interruption cf irradiation was 
not required by the severizv of symptoms. 
The ‘avorable effect of anphetamine? on 
various asthenic states suggested possible 
benefit in irradiation sickness. 
amphetamine was also suggested by its 
effectiveness in the prophylaxis and treat- 
ment of symptoms of seasickness, symp- 
toms which some patients described as very 
similar to irradiation sickness. An inhibit- 
ing effect on the gastrointestinal tract 1n- 
dicated possible benefit to the nauSea and 
vomiting. BDextrc-desoxvephefrinei , was 
studied because of its similarities to amphe- 
tamine. Evaluation of the relative effective- 
ness of the two drugs was not attempted. 
The present study w was limited to the 
therapeutic effect of amphetamine and 
dextro-desoxvephedrine on irradiationesick® 


e ness and excludes the possible prophylactic 


. 
mati” 


effect. Neither drug was administered 
until patients demonstrated definite symp- 


The use of 






T Beazedrine sulfate brand of Amphetamine manufactured by. 


Smith, Kline and French Laboratories, Philadelphia, Pennsyl- 
evania, ased in this study. ° 

t A new drug, limited by Federal Law to investigational use, 
supplied through courtesy of Abbott Laborateries, North Chi- 
cago, I linots. 
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toms ef irradiation sickness "during the 
cbusse of roentgen therapy. The drugs 
eldom introdu:ed until patients com- 
hed of severe weakness, considerable 
husea and occasional vomiting. A few pa- 
tients receved other medications from 
referring. physicians. These medications 
weresmaintained inasmuch as their failure 
in preventing irradiation sickness implied 
fittle confusion in evaluation of the thera- 
pe@tic effect of amphetamine or dextrc- 
lesoxyephedrine. 

e Accurate evaluation of any therapeutic 
agent in ir-adiation sickness is difficult and 
must be based om subjective symptoms cf 
the patient. [n the present series, the pa- 
tient's gereral physical condition prior to 
the course of roen-gen therapy was noted. 
The condition was designated “good” when 
the patient wąs able to carry on normal 
activities; “fair? ndicated partial limita- 
tion of activities or a semi-invalid; whereas 
"poor" or “terminal” designated bed- 
ridden ofrer requi-ing hospitalization. 

The technical factors used in the roent- 
'gen therapy of patients who manifeSred 
symptoms of mradiation sickness were 






of 
similar in ail cases. The kilovoltage was 212 
kv. (peak). The area varied in size from 125 
to 400 sq cm. The skin-target distance was 
20 inches. Filter factors varied from 0.5 mm. 
copper te a Thoraeus 2 filter (equivalent to 
2mm. Cu). Daily treatments were given 
five or gix times a week. The treatment dose 
varied from 200 -0 430 roentgens measured 
in air at fkir distance. The maximum 
number of treatments per series was thr-tv- 
six and the larzest series dose was 7,600 r. 
ehe onset of symptoms varied from thc 
first to the thirteenth treatment. 
o The -herapeutic effects of the adminis- 
tration of amglhetamine or d-desoxyephe- 
. drine was*desigrated as “good” if a det nite 
remission of symptoms immediately foL 
lowed. These patients were able to resume 
eactivities essentially the same as had beea 
possible prior to the beginning of roer tzeq 
therapy. The therapeutic response wes 
' designated*as “fair” when there was litte 
improvement i1 the symptoms of irradia- 


= 
tion sickress wllereas the severity Cid not 
progress tO cause interruption’ ct irradia- 
ton. The patients who had a "regacibie" 
$--55nse were those who developed symp- 
toris of unusual severity requirng inter- 
ruption or termination of roentgea therapy 
cespite the use of either drug. The thers 
cpeutic effect of amphetamine or dextro- 
desoxvephedeine on 6g patients with ymp- 
tors of radiation sickness is summarmec in 
Tz ble 1 
TABLE | 
“HERA ®EUTIC EFFE@T OF AMPHETABINE ANC 
DD ESOXYEPHEDRINE ON THE S¥ME- 
TOMS OF IRRADIATION SICKN 555 

















Resporse 
a oe a a Pras Diete 
Good | Fair | wezl- Total 
sible 
An phe tamine 21 á I] 9 
c-Deso- y ephedrine 34 | S | 3 42 
Tora 5s IO 4 "09 


(80%) (1470) 167 





Several patients illustrate t^e fevo-able 
tFerap&utic response of the mzjermty. On= 
patient received prophylact > roentgen 
-herao» after an orchidectom, revealed a 
semirona. He received thirsy-six treat- 
nents. each 200 r, withir. fort ’-70ar days, 
for a tetal of 7,200 r. Srx areas were treated, 
each 25 by 20 cm., covering the anterior 
anc oesterior pelvis, upper abdomen, ard 
thorzx. Severe symptoms by the thirteenth 
treatment included marked weakness are 
repea-2d vomiting. Following medication 
with d-desoxvephedrime the patiemt re- 
sumee difficult physical labo- chrovghour 
-he lest twenty treatments of rae series. 
Arot-er patient recelvinz roentgea therasv 
afte- a radical mastectomy aed severe 
symp-oms of roentgen sfckress and wes 
limitsd to 300 r apphed to the thorax on 
alcer-ate davs. Following the adm nistra- 
tior of amphetamine the paries was able 
to tolergte two treatments dad, or a total 
of 5co r applied to the tho-ax each day. 
On- patient with z lymphatc leukemia 
ana another with a myelogencu: leukeria 
had prostrating symptoms of irradiation 
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sickness. which were well’ controlled with ^ beneficial effect of diverse therepeutic 


d- desoxy ephedrine. 

Ten of the 69 patients had no apparent, 
improvement of the sy mptoms of irradia? 
tion sickness after administration of am- 
phetamine or d-desoxyephedrine. They 
. were, however, able to continue roentgen 
therapy without interruption. Six o? these 
patients had extensive metastases. Only 1 
of the 10 patients had an erythrocyte count 
above four million. One patient had severe 
menopausal symptoms. 

All 4 patients with*a “negligible” 
sponse to the administration of ampheta- 
mine or d- desoxyephedrine had extensive 
metastases and 3 were in a terminal state. 
The other had. dvttibtoms of gastrcintes- 
tinal obstruction at the beginning of roent- 
gen therapy. 

The cose and method of administration 
of either drug are of utmost importance and 
must be varied according to the recuire- 
ments of the individual patient. The first 
dose is given thirty minutes before b-eak- 
fast during which time the patient remains 
in bed; the second dose is given at nogn 


and the third at 4 p.m. Five to 10 mg. of 


amphetamine or 2.5 to 5 mg. of d-desoxy- 
ephedrine is given per dose, depending upon 


the size of the patient and the severity of 


the symptoms. The initial dose is fre- 
quentlv larger than the other two. The 
usual method is to begin with smaller doses 
and increase until the therapeutic erect 
is obtained. The total daily dose does not 
exceed 3c mg. of amphetamine or 20 mg. 
of d-desoxvephedrine. Both are admmis- 
tered orally. No serious side effects were 
noticed. An occasional patient required a 
barbiturate to obtain adequate rest at night. 
The use of either amphetamine or d-des- 
oxvephedrine 5 Was terminated within three 


davs after the lagt roentgen treatment. No* 


evidence of habit formation was fouad. 
e. 


MECHANISM OF ROENTGEN SICKNESS 
The present study concerning the favor- 
able therapeutic use of amphetamine and 
dextro-desoxfephedrine. demonstrates the 
need for a hypothesis which explains the 
mechanism of, irradiation sickness and the 


methods and agents. The proposed * hy- 
pothesis is suggested by recent conc 
incipient forms of shock in which the 
mechanism is an increased capillary perm 
ability caused by various traumatic agents. 
Irradiation sickness, however, is not iďen- 
tical with the usual forms nf anak betause 
of several factors: first, there is no external 
blooc loss; second, the trauma is relativel¥ 
minor but repeated over a protracted®in- 
terval of time in contrast to common form 
of rapidly developing shock caused by vip- 
lent trauma. Lesser degrees of trauma re- 
peatedly applied over a longer fime permit 
modification of typical shock by compensat- 
ing mechanisms of the body. Irradiation sick- 
ness, therefore, is similar to incipient shock 
modified by the fact that changes occur 
over a period of days or vgeeks instead of 
minutes or hours. The bagic mechanism of 
irradiation sickness will be designated as an » 
increased capillary permeability. The non- 
descriptive term "shock" is confusing and 
designates a variety of clinical syndromes. 
The mechanism of radiation sickness is" 
diagrammatically presented in Figure r. 
Roentgen rays may increase capillary 
permeability in two ways. Cne is the direct 
effect on capillaries within -he direct path 
of the roentgen rays. The other is the 
destructive effect on pathological cells 
liberating certain products of cell break- 
down which have a foreign protein er hista- 
mine-like reaction and cause a generalized 
Increase in. capillary permeability. "This 
histamine-like reaction is probably present e 
only when there are pathological cells or 
when the exposure of normal cells t$. 
roentgen rays is of sufficient intensity to 
have a lethal effect. 
roentgen rays on normale capillarjes ap- 
parently is present whenever living tissue: 
is irradiated. Pendergrass and Hodes? refer 
to experiments by Hodes and Griffith 
which demonstrated a marked dilatatiore 









eand hyperemia in living tissues appearing 


soon after irradiation. Rigdon and Curl®, e 
discuss the mechanism and present experi- 
mental evidence of increased capillary per- 


meability following irradiation. The direct ^ 
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effect of irradiaticn results in capillary creased permeability of the capllanes and 
permeability only n those tissues in the a consequent diffusion of plasma fluids into 
epath of the roentzen rays. The toxic prod- the tissf spaces so that there is a disturb- 
ucts of cellular disintegration probably affec& ance of the intracellular and e-tracelular 


. all capillaries regardless of whether or not 

they are in the path of the roentgen rays. 
The mechanism of the development of 

wradiation sickness is initiated by the in- 


equilibri_m of the electrólvtes and fluids. 
This derenged fluid balance is followed by 
local comzestion, edema, and stasis of cir- 
culating blood. A vicious .yck is intro- 


2 , 
duced by the subsequenf reduced blocd 
volume, cécréased blood flow, insufficient 
delivery of oxygen, tissue ahoxia, and the 
preducts of deficient oxidation. which in? 
crease the damage to the capillary walls 
and perpetuate the condition. Of these 
changes, theslocal oligemia, injury to the 
capillary endothelium, and anoxia cre of 
basic importance. Any factos which pro- 
motes tnese changes perpetuates the cycle. 
The products of deficient oxidation which 
are released trom tissues localized in the 
direct path of the roensgen rays may thus 
cause a generalized increased capillary 
permeability similar to the effect cf the 
toxic products of cellular disintegration. 

The nitiation and perpetuation of this 
cyclic mechanism of irradiation sickness is 
modified by many variable factors. These 
can be divided into two groups: the first 
includes the factors which modify the de- 
greewf -nsult and the second, factors which 
influence the individual's susceptioilitv. 

The following factors influence the de- 
gree of insult: 

(a) The number of capillaries per Volume 
of tissce in the irradiated region has ‘a 
direct influence. The epigastric region or 
splanchnic reservoir is the largest capillary 
bed in the body and irradiation in this 
region should cause the most severe irra- 
diation sickness. Capillary beds in tke me- 
diastinum and lung fields are next in order 
of size, whereas the lower abdomen prob- 
ably ranks third. This relative size of the 
capillary beds of the three regions men- 
tioned coincides with the relative severity 
of symptoms following irradiation of these 
regions. The capillary beds of the ex-remi- 
ties are limited in comparison and are well 
supported bv the muscles, the actions of 
which tend to prevent dilatation and stasis 
of the capillaries. irradiation of extremities 
seldom causes irfadiation sickness except 
in the presence of a large tumor. 

(6) The number of capillaries jy ng 
the pata of the roentgen rays in any given 
region 1s directly affected by the size of the 
held. This is eontrolled by the size »f the 
cone or shieRi used. Larger fields cause more 
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severe symptoms of irradiation sigkness. 


c) The depth dose has a direct effect cm 
increased capillary permeability, 
the skin dose has no relationship to 
quanf tv of radiation delivered to the lara 
capillary beds within the trunk portion of 
the bcdv. p 
* (dì The time interval between treat- 
ments influences the degree of recovery of 
the irradiated capil aries ard allows certaift 
compensatory mecl anisms to function. e 

The following factors influence the indi 
vidual susceptibilit7 : 








: . [4 
a) Nervous anc emotional characteris- 


tics of different individuals inflaence their 
susceptibility to irradiation sickness. In- 
creased capillary permeability occurs in 
people with an urstable nervous mecha- 
nism as manifested by instances of urticaria 
or fainting followinz fright orminor trauma. 

(^) The presence and chafacter of patho- 
logic cells subjected to irradiation has con- 
siderable effect on irradiation. sickness. 
Radicsensitive tumors have a more massive 
liberation of cellular breakdown products 
anc®more severe symptoms result. 

(c) Anemia is a predisposing factor, since 
any decrease in the number of circulating 
erythrocytes reduces the oxygen-carrving 
capacity of the blood. 

(7) Debilitation, cachexia, and dehydra- 
tion predispose to irradiation sickness by 
their alteration im fluid balance, blood 
chemistry and general body resistange. 

(e) Capillary fib-osis resulting from pre- 
vious roentgen the-apy probably alters the 
degree of increasec capillary permeabilitv 
caused bv future ir-adiatioa. 


=, 


(^) Changes in the suprarenal glands maw , 


be responsible for differences in suscepti- 
bility to irradiatior sickness. Under norma] 
conditions, the suprarenal gland is thought 


to produce sufficient cortin orła Similar , 


substance to maintzin cellular permeability. 
Under stimulation by an insult, it 1s neces- 
sary to secrete an excessive amount of this, 
protective substance. This is thought to 
exhaust the corticzl lipids which return in 
about twenty-four hours and* which 
then followed by emlargement of the supra- 


are ' 
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renal cortex and increased vacuolation- 
e Krequently repeated mild insults mar 
thusgcause a suprarenal hyperplasia result- 
ingin progressively increased resistance. 
owever. long-centinued insults, even of a 
mild nature, may lead to suprarenal ex- 
hauistion and atrophy with the result tha- 
the jndividual is 2xtremely susceptible te 
many minor insults, especially to hista- 
enine-like substances. 







CORRELATION OF SYMPTOMS WITH 
* THE MECHANISM OF IRRADIATION 
* SICKNESS 

The symptoms of irradiation. sicknes: 
can be ccrrelated with the hypothesis of 
increased capillary permeability as the 
basic mechanism. Increased permeabilit+ 
of the capillaries of the skin and subcutane- 
ous tissues can account for the occasional 
urticaria cr putpura. The variable derange- 
ment of the fluid balance explains change: 
of varying cegrees in the blood chemistry, 
the chloride retention of the tissues, oc- 
casional acidosis and dehydration. Change: 
, in the fluid balance are aggravated br 
vomiting and diar-hea. It may be possible 
for irradiation to produce an apparent ane- 
mia on the basis of stasis in the visceral 
capillaries and splanchnic reservoir fol. 
lowed by a compensatory dilatation in the 
peripheral circulation. Muscular weaknes: 
and occasional skm pallor are readily ex- 
plained by the generalized reduction im 
peripheral circula-ion causing a loss of 
muscle tons. 

Some of the mor? serious symptoms of ir- 
radiation sickness can be explained on the 
ebasis of reduced blood flow which causes c 
stasis in the visceral capillaries and c 
splanchnic dilatation. This is accompaniec 
"by engorgement 9: the mucous membrane 


of th® gastroMtestinal tract and relatece 


organs causing a orofound disturbance o` 
the entire digestive and absorptive mech- 
„anism with symp-oms of anorexia, nau- 
” sea, vomiting, and diarrhea. A mucositis 
caused by direct rradiation of the smaf 
and larges intestines contributes to the 
gastrointestinal symptoms. 
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CORRELATION GF PREVIOUS THERAPEUTIC 
MEASURES WITH THE MÉCHEANISM 
OF ROENTGEN SICKNESS 

Inconstant succfss of many therapeutic 
measures for treatment of irraczaticm sick- 
ness has been reported im the med «al lit- 
erature. The formation of ozpre was once 


thought to cause irradiation sickness. The * 


treatment consisted of the apphcat m of a 
facial mask to exclude the czon- while 
respiration was maintained by inszjation 
of oxvgen. This form of therapy appears to 
have been of transient benefit te anozemia. 
Adrenalin and ephedrine have beer used 
and probably were beneficial in -emperarily 
combating splanchnic dilatation. 
value is limited by the short duration of 
action and the ill effects of peipheral ar- 
teriolar vasoconstriction. The use o intra- 
venous fluids has been of limited value in 
augmenting the plasma volume and re- 
placing circulating electrolytes. Se-tatives 
have been useful in some patienss tc reduce 
the psychic element and the irstas ity of 
the nervous system. liver exracts have 
robalsly had their greatest value on the 
presence of an anemia. Other supportive 
measures combat debilitation, cachexia, 


and dehydration. Vitamin B preparations , 


are thought to aid in the metabolism of the 


products of cell disintegration. Cha^zes in e 


the small intestine in so-callec deficiency 
states indicate that vitamin B preparations 
may influence the digestive mect anism. 
The use of the fractional dose method of 
combating irradiation sickness & successful 
insofar as the time interval allows compen- 
satory mechanism to funczion. The recent 
report? of the beneficial effect of desoxy- 
corticosterone acetate in the manazement 
of irradiation sickness may be due to the 
direct influence of this s@nthesc hormone 
on capillary permeability. 

LÀ 


DISCUSSION OF THERAPEUTIC EFFECTS 
OF AMPHETAMINE AND D-D-SOZXY- 
d 
EPHEDRINE 


Observation of the valie c^ ampheta- 
mine and d-desoxyephedring ir the treat- 
ment of irradiation sickness preceied the 


Their- 


. previously 
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development of the hypothesis concerning 
the basic mechanism. Therefore, detailed 
information from hematoerit readings, 
capillary permeability tests, blood chemis- 
try values, and other pertinent data which 
might give further support to the hypothe- 
sis, was not obtained at the time of irra- 
‘diction: However, a retrospective study of 
the patierts reveals several pertinent ob- 
servations. 

The value of amphetamine in irradiation 
sickness 1s suggested by some of its pharma- 
cological actions. A protocol! including 
many reports on all aspects of tht drug is 
the basis for evaluation of the properties 
.of amphetamine. Consideration of its prop- 
erties is limited to responses obtained by 
doses within the therapeutic range as used 
in this study. Animal experiments have 
demonstrated the value of the drug in vari- 
ous types of vasomotor collapse. A marked 
increase im venous tone has been found. 
There is no appreciable peripheral vasocon- 
striction such as that caused by epineph- 
rne. The consensus of the medical litera- 
ture is that oral doses of less thane2 mg. 


of amphetamine have little effect on blood 


pressure in humans unless the pressure is 
lowered. The leukocyte and 
erythocyte counts are considerably in- 
creased by administration of amphetamine 
to dogs and rabbits. This effect is due to 
splanchnic constriction, since it does not 
occur in splenectomized animals. Removal 
of the suprarenal glands does not diminish 
the response. Animal experiments reveal 
that contraction of the spleen begins a few 
minutes after injection of the drug, attains 
its maximum in thirty minutes, and 
maintained as long as six hours. A reduction 
in spleen size averaging 32 per cent one 
hour after sub@utaneous sdinmaleerattan of 
15 mg. has been observed in normal hu- 
mans. The blood tount is often increased, 
apparently due to mobilizagon of blood 
cells from the splanchnic region. The ef- 


1S 


e fect is var able, the leukocytes are affected 


more than the erythrocy tes. Amphetamine 
has a diuretig effect on the kidneys, in 
contrast to epinephrine and ephedrine. A 


and W. H. Brown 


emedication. 


direct effects on capillary and cellular per- 
meability has not been demonsfrated. 
Amphetamine tends to decrease o vgen 
consumption and nhibits the depr&gor 
effecteof experimental anoxia. The effe 
on the gastrointestinal tract is variable, 
although. a generalzed relaxation and jn- 
hebition of movement, especially in, the 
lower segments, has been observed. Oral 
doses of 20 to 30 mg. have been shown ta 
relax the colon. The action of amphetamjne 






is prolonged and traces of the drug may y 


be found after twenty-four to forty-eighte 


hours. However, th» duration of its ther: 
peutic action 1s seldom more thay six hours. 
Dextro-desoxvepl edrine acts similar to 
ephedrine and ampaetamine. The potency 
per milligram is greeter than amphetamine, 
the usual clinical dose being 3 to 9 mg. The 
clinically effective dose of d-desoxyephed- 
rine has a ration of about . 3,f 5 when com- 
pared to amphetamine. A report by 
Glomme! concerninz the use of d-desoxy- 
ephedrine, known as pervitin, in the treat- 
ment of irradiaticn sickness, has been 
found recently in the foreign medical litera- 
ture. He reported a beneficial effect of per- 
vitin and believes that the action is due 
to an increased sympathicotonia. 
Evaluation of the therapeutic effect of 
amphetamine and c-desoxyephedrine indi- 
cates that the greatest value is in combat- 
ing the weakness, exhaustion, and lassitude 
of irradiation sickness. The mental depres- 
sion frequently associated with mafignant 
disease 1s usually improved. Symptoms of 
nausea and vomitinz are nearly always im- 
proved although they may not be elimi- 


nated. Anorexia usvallv persists. The OCCa-, 


sional diarrhea associated with low ab- 
dominal and pelvic rradiation 1s sometimes 
improved but often requires additional 
Patients with a*sevete anemia 
respond less favorably. Patients having ex- 
tensive metastases causing considerable in- 
terference in the ply siological functions of 
the vital organs seldom receive benefit from * 
fhe medication. The principal éffect of 
amphetamine and d-desoxyephedrine is 
most likely a combeting of dilatation of the 
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, * visceral capi/laries and stasis in the splanch- ence of anemia, dehycration, cido- 
. nie reservoir. A mere adequate circulating sis, the deficiencies as8octated with 
. blood ,volun e is thereby maintained. debilitation and nutritional di--urb- 
è ances. ^ 
i iniia 3 ib, A prophylactic use of smal. oral 
1. The trerapeutic value of ampheta- doses of amphetamine or d-d ssexy- 
‘mine and Jextro-desoxvephedrine in the ephedrine, increasing the dose with 
treatment cf symptoms of irradiation sick the first evidence of increasing weak- 
| .ness is demonstrate] in a study of 69 pa- ness or, lassitude. 
* teents. (€) A prophylactic use of the water- 
2, A proposed hy pothesis concerning the soluble vitamins which are -eadily 
basic mechanism ef irradiation sickness in- depleted by any disturbance æf the 
.  @icates the rôle of local and general in- digestive ang absorptive mecha- 
creased capillary pe-meability. Various pre- nism. 
disposing and mocifying factors are dis- REFERENCES 
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VARIATIONS IN SENSITIVENESS OF DIFFERENT SKIN 
‘AREAS TO THE ERYTHEMA [COSE OF e 


. ROENTGEN RADIATION 


By JULIAN B. HERRMANN, M.D., aud GEORGE T. PACK, M.D. p" 
From the Memorial Hospital for Cancer and Allied Laseases \ 
" NEW YORK, NE'V YORK " 


T HAS long been known that all regions 

of the skin surface are not equally sus- 
ceptible to the erythema dose of roentgen 
radiation. This variable sensitivity has 
been commented on,bv several authors 
(Erskine, Quimby, Belisario), but there has 
been little systematic comparison of the 
sensitiveness of various skin areas bv meth- 
ods accurate and experimental. Because the 
skin in almost all parts of the body 1s sub- 
ject at some time or other to the influence 
of radiation therapv directed against the 
ubiquitously distributed epitheliomas in 
the cutis itself or through the skin toward 
some deeper organs, it is a matter of con- 
siderable practical importance to appre- 
ciate these values in radiosensitivity. 

e 
PROCEDURE G 

The response of various arbitrarily se- 
lected sites in the skin to an erythema dose 
of roentgen rays was selected for compara- 
tive study. Twenty-one patients were used 
in these determinations, on whom an aggre- 
gate of 120 tests was made. The following 
areas of skin were chosen: 

(a) Corpus sterni at the level of the nipple. 

(b) Mammary line just below the areola. 

(c) Axilla. 

(d) Spine of sixth dorsal vertebra. 


(e) Volar surface of forearm at junction of 


middle and lower thirds. 

(f) Dorsal surface of forearm of correspond- 
ing areq. e 

(g) Groin. 

(h) Volar surfgce of thigh at junction of mid- 
dle and lower thirds. 

(1) Dorsal surface of thigh? of corresponding 
area. E 

(j) Center of palm of hand. 

(k) Center of dorsum of hand. 

(1) Centezof instep of foot. 

(m) Censer of dorsum of foot. 


504 


The radiation factors were 100 kv., 6 ma., 


1 mm. Al, 15 cm. target skin distance, 2 cM." 


diameter cone, 4CO r, measured in aire de- 
livered at 234 r >er minute. On any one 
patient, six of the above areas were expos@d 
to the radiation stated above, which was 
chosen as just above the threshold erythe- 
me dose for this quality cf roentgen radia- 
ticn. For two to four weeks thereafter, the 
areas were examined daily or every other 
day, at approximately the same time of 
day, with as nearl» as possible the same in- 
tersity of daylight. The gBserved reactions 


were graded from 1 to 4, a grade of 1 indi-, 


cating that the complete circular area was 


vis ble but extremely faint, and 4 indicating ~. 


the sharpest reaction observed, a strong 
erythema with subsequent scaling. . 

The patients ranged in age from seven- 
teen to seventy-eight vears. There were 14 
males and 7 females. Nine of the patients 
had carcinoma of -he stomach and 6 had 
gastric ulcer; of the remainder, 4 had malig- 
nant tumors and 2 benign growths. 


RESULTS 


The results are presented in Table 1, the « 


reacimgs being those takeneon the four- 
teenth day after irradiation. This time wase 
chosen because the erythema is then ihe 
ally at its maximum. It is readily seen that 
there are variations in the ery thema reac- 
tion of different parts of the body and of 
homologous areas ir. different individuals. ` 
Figure 1 constructed froi Table f depicts 
the regional variations. The axilla and groin 
seem to be most sensitive to the radiation 
used. the hand and foot are least sensitive. 
The forearm is mo-e sensitive than the 
thigh, whereas the a-eas over the sternum | 
and sixth dorsal spine occupy a position” 
intermediate between the forearm and 
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" REGIONAL VAR ATION IN SENSITIVENESS TO 


“ERYTHEMA DOSE OF ROENTGEN RADLATION IN 


THE SAME AND DIFFERENT INDIVIDUAS 
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thigh. There is essentially no difference be- 
tween the areas ove- the sternum and sixth 
dorsal spine. The sensitiveness of the dorsal 
and volar aspects cf the forearm is approxi- 
mately the same, while the dorsum of the 
thigh is somewhat more sensitive than its 
volar aspecr. The axilla 1s more sensitive 
than the groin. There is apparently no dit- 
ference between tne dorsum of the hand 
and thaf of the foct. The palm of the hand 
exhibited slight seasitiveness, a minimal 
reaction in I out cf 6 individuals tested, 
whereas there was no reaction elicited on 
tbe plantar surface of the foot in 8 persons 
investigated. 

In most instances, it was found that all 
the aréas tested on ¿ny one subject develop 
an erythema at About the same time, with 
the exception of the axilla and groin. These 
areas frequently require twenty-four to 
seventy-two hours longer. Table 1 illus- 
trates this point m a representative case. 

There does not appear to be any appre- 
ciable variaron in tae intensity of the reac- 
tion on the basis of sex or complexion in 
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these patients, all but oae of whom were 
C&ccasian, the exception being a korean. 
The experiment has not been attemp-ed on 
the black, yellow, brown or red races. às a 
matter of interest, a low seasiticeness was 
shown by Patient 10 who was red-haired. 
Some of the subjects were elder y patients 
whc were debilitated from a chronic illness 
«o that their skin was thin anc atrophic. 
The test areas on these persons were some- 
whet less sensitive thar tie homo ogous 
ones in younger, more robust iadivēduals. 









o Forearm dorsal 
» Forearm volar 
6th dorsal 
splne 


© Mammary line 





Numerals indicate number of patients tested, 


Fic. 1. Comparative sensitivenéss of varieas skin 
areas to erythema dose of low veltige roentgen 
rays. . 
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The loWefed sensitiveness of the hand * our experiments reported herein ate paced e 


and foot mav be of practical value in radia- 
tion therapy. Becauseethe skin on these ex- 
tremit es is apparently less sensitive than 
elsewhere, it might be reasoned that tu- 
mors requiring radiation therapy would 
need correspondingly larger doses. For the 
same reason, neoplastic lesiops of the thigh 
might require and initially tolerate more 
intensive irradiation than similar tumors 


so ely on the initicl response of various skin 
areas to an erythema dose of low Woltage 
roeftzen rays. 

Our results demonstrate that there is a 
variation in the sensitiveness of diverse 


eskin areas of the body to low voltage,roent- 


gen rays. The reason for such differences 1s 
nct clear althouch several theories have 
been advanced. Forak, working with,high 


TABLE II a 
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VARIATIONS IN LATENT PERIOD INTERVENING BETWEEN TIME OF IRRADIATION ND APPEARANCE OF ERYTHEMA 


IN THE SAME INDIVIDUAL 
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Days after irradiation | 
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Area tested: 
Corpus sterni 
Groir 
Axille 
Sixth dorsal spine 
Pores rm, dorsal 
Forearm, volar 
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of the forearm, whereas those of the axilla 
and groin should be treated more circüm- 
spectlv. 

A distinction must be made between the 
initial susceptibility of the skin as evi- 
denced by the time of appearance and de- 
gree of erythema and the late or eventual 
tolerance of the same skin to a complete 
therapeutic roentgen-ray dose. The two re- 
sponses are not comparable, because skin 
that is relatively ischemic, such as over the 
vertebral spine, may show little initial re- 
sponse to an erythema dose but may under- 
go late radiation necrosis following a dose 
of roentgen rays or radium that the rela- 
tively more susceptible axillary skin would 
tolerate wit? safety. The same may be said 
for the sole of the foot, the skin of which 18 
relatively insensitive to irradiation, as 
these tests indicate, vet may break down 
and ulcerate after moderate therapeutic ir- 
radiaton, due perhaps to the inability of. 
such irradiatedeskin to tolerate the pressure” 
of weight bearing to which the sole is sub- 
jected. These facts only serve to empha- 
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v&lrage roentgen rays, notes that areas 
skin lying over or n close proximity to bone 
exhibit a decreased sensitiveness to irradia- 
tlon. 
markedly diminis aed sensitiveness over the 
hand and foot, were it not for the fact that 


the areas over the sternum and spine of 


the sixth dorsal vertebra are relatively sen- 
sitive. 


af 


This might explain our finding of 


. . . € ° 
Desjardins believes that the circulation « 


plays an important rôle. ‘Those ¢tissues 
which are ischem c have a lessened degree, 
of irradiation recction as compared with. 
those possessed of norma! circulation. This 
cannot be used t explain the diminished 
seasitiveness of tae hands of our subjects, . 
alchough it migh- account for that of the 
feet, since some of those t@sted-wefe elderly 
ard somewhat arteriosclerotic. By referring 
to Table 1 it may be seen that those persons 
who developed an erythema on the dorsum 
of the foot were under fifty years of age. 
Another explaiation is suggested by. 
Belisario. He quo-es the worle of Maximow 
ard Bloom to shew that the skin in diffet- 
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. tnt parts of the body varies in*thickness, require twenty-four to seventy--wo aeurs 


P 


» the palm and sole being of greatest thick- 


ness. He believes that these differences in 
skin, thickness explain the variations in 
seriSifiveness -o irradiation. This may %e a 
factor but it fails to account for the di- 
minished sensitiveness of the relatively thin 
skin af the dorsum ef the hand and foot. 

It is probable tha: circulation and thick- 
n@ss of skin play a role in the phenomenon 
of sensitiveness. Hcwever, this is not the 
po explanation. The axilla and groin, 

ere the most intense reaction 1s obtained, 
contain many oil aad sweat glands and the 
skin in these locztions is thinner, morc 
moist and usually of higher temperature 
than elsewhere. 

There is a diversity of opinion as to 
whether the thresFold erythema of blonds 
and brunets differs. Some investigators ( Er. 
skine, Nisbet afd Keatinge, Goldsmith) 
believe that blonds are more sensitive. 
while others (Laymon and Cumming. 
Belisario) hołd to -he contrary. Our inves- 
tigations indicate that there is no appreci- 
able difference in sensitiveness. i 


SUMMARY 


The sensitiveness of thirteen different 
skin areas to low voltage roentgen ravs was 
tested in a zroup of twenty-one patients. 


There is a variation in sensitiveness o7 


different skin areas in the same person anc 
of homologous areas in different persons. 

3. The axilla and groin are most sensi- 
tive, whereas the hand and foot are the 


" least sensitive of the areas tested. The axilla 


Is more sensitive chan the groin, and the 
„dorsum of the hand and foot more sensitive 
‘than the palm or sole. Between these ex- 


. themes lie che othe- areas in the following 


d 
(dorsal and volari. 


order "of decreasing sensitiveness: mam- 
mary lihe just bdow the areola, forearm 
sternum, gach dorsal 
hu thigh ‘dorsel and volar). 

. In mest instances all the areas tested 
on yee one subjec develop an erythema at 
. about the same time, with the exception 
“of the axilla and zroin which frequently 


N 


si longer. 


s i 


c. There doe’ not appear to Le aay ap- 
redable difference fn semsitivensss =n the 
tasis of sex or complexion. The sian of 
elde-lv, debilitated patieits, however, ap- 
pears less sensitive than that o^ vci rger. 
mere robust individuals. 

6. The variations in sensitiveness may be 
cf practical importance ir the treatment of 
l2s'cns on various parts of the bcely. 

7. Theories advanced to expBin drer- 
ences In sensitivenese arc briefly exem nec 
ia the light of the presen- invest gaten. 


The authors wish to acknovledge ther imc eoted- 
ness to Dr. Edith H. Quimby for her super- sion of 
tae cetails of the irradiation method anc for her sug- 
gestions and assistance during the cewse © the 


work. 
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WELDERS' LUNGS 


b 

N THE November, 1942, 

JourNaL there zppeared an editorial! 
ofi “Metal Fume Fever and Nitric Fume 
Pneumonia." two clinical entities some- 
times encocatered m electric arc welders. 
Ig that editorial it was stated that, as far as 
could be ascertained, no definite lete roent- 
gen change» occurred in welders’ lungs. al- 
though the-2 were some scattered reports 
of such in tae literature. Since writing tha- 


editorial we have encountered one case of 


pulmonary nodulation in a welder who had 
never been exposed to significant amounts 
of silica, and we have been apprised of the 
further studies of Enzer and Sander on this 
problem. ? 

These observers 1ave examined a large 
number of electric arc welders who used 
ebare metal electrodes for a number of years. 
They founc variable degrees of diffuse nod- 
ulation in the chest roentgenograms of som 
workers (usually men who had workec for 
seven or more years, and had been exposec 


to exceptionally massive concentrations c7 


welding fumes, for example, when welding 
the inside cf steel tanks, etc.). They secured 
autopsy studies on cases dying of incidental 
causes and ascertained the fact that small 
deposits of ir6n oxic e were present through- 
out the lungs, in zhe perivascular spaces 
and lymphatics. "aere was no associated 


, febrosis. 


! Garland, L. H. Metal tame fever and nitric fume pneumonia 
(Mitori@). AM. RokeTGENOL. & Rap. THERAPY, 1942, 44, 692- 
CAD 3. 
2? To be m lised. 
* 5 Enzer, N., aad Sander, D A. Chronic lung changes in electric 
arc welders. y. idast. Hyg: & Toxicol., 1938, 20, 333-350. 


Issue of -his* 


Wi 


LÀ 

The roentgenogram of our case. ni of 
tie cases seenebv Enzer anc Sander. sacwed 
diffuse pulmonary nodulation, the deastties 
varying from 1 to 3 mm. in diameter and 
Closely resembling the densities seen in 
some cases of silicosis. There wes mot the 
Filar adenopathy or hilar density 9’ ten seen 
11 silicosis. However, at frst gance, the 
roentgen appearance was strikingly similar 
to that of silicotic nodulation. 

It is stressed (in the autopsy reports} 
that iron oxide dust is the only ome defi- 
nitely identified so far. The term si derosis 
could therefore be applied to the conc mien. 
but might cause confusion with -he sidero- 
«is hitherto verified best at autapsy Most 
cases of nodulation occurring in. ron vork- 
ers and labeled siderosis have been -Lowr 
to be cases of fibrosis secondary t «cinci- 
Céntal exposure to silica. 

The absence of fibrosis in cases o` weld- 
ers’ nodulation is noteworthy, arc is Lorne 
out by the fact that clinically these mer 
showed no functional impairmert o` the 
lungs, no tendency to complicatme mfec- 
zion, and no clinical symptoms. The r odu- 
ation was found on routine roen-ger exam- 
nations incidental to employ mer t. 

In summary, therefore, it is apparent 
that, contrary to previous opiaior, some 
electric arc welders, expesed to anesually 
heavy concentrations of fumes ever long 
periods of time (perhaps seven ec more 
vears), will develop benign pulmonary moG- 
ulation, due to the depositibif of en oxide 
*in the larit and not to fibrcsis. 
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DAVID YANDELL KEITH 


2° 1881-1943 o Xo 


R. DAVID* YANDELL KEITH of 


Louisville, Kentuckv, died on Julv 12, 
1943, of heart disease. " 

Dr. Keith was born in Crofton, Ken- 
tuckv, April 8, 1881, and in his youth 
worked variously as a tobacco factory hand, 
school teacher, clerk, insurance salesman 


; ; . E 
and druggist's assistant. In 1909 he was 


graduated as honor man from the Univer- : 
sity of Louisville Medical Department. Fill- 
ing in the summer vacation that vear as 
"sanitary inspector for the citv of'Hopkins- i 
ville, Kentucky, he began his internship in*' 
Sep-ember to serve for a year in the Louis-* 
f: 
j y 


5 è * 
T" ^ i . ^ : * E " i oa M 
e e 9 
wd. i " 1 y E B 
e t * . à : 0 
-— Vor. 51, Nc. « Editor als j » 
g è . 


ville City Hospital. He servedeon the fac- 

. ubty of the University of Louisville School 
' {Qf Medicine almos- from the time of his 
graduation. His occupation with radiology 
began in 1912, when he installed a noemt- 
gen-ray machine 1n his office in partnership 
with Dr. G. S. Hanes. Later partners or 
assistants were hs brother, Dr. J. Paud 
Keith, Dr. H. C. Herrmann, Dr. J. C. Beli, 
Br. E. L. Shiflett, and Dr. H. L. Town- 
seng. The latter assumed Dr. Keith’s prac- 
tice and is continwing his work at the Ken- 

cky Baptist Hospital. 


radiologist to the Marine Hospital from 
:913 on. He was also on the ff x the 
children's Free Hospital and the D22con 
ess Methodist Hospital. His membership 
n the American Roentgen Ray Soctety 
lates from 1916. He was also a member cf 
-he American Radium Society, Americaa 
Medical Association, Ker tucky Sta-e and 
Jefferson County Medical Socisties, local 
Society of Physicians and Surgeens, and a 
Fellowof the American Collegeof Rac clogy. 

Dr. Keith is survived by his wife. who 
was Miss Vonda Barth, to wham he was 


e : ‘ e T 
From 1512 to 1931, Dr. Keith was radi- married fn 1916, by a daugh-r, Vonda 
ologist to the St. Mary Elizabeth Hospital Barth Keith, and a sor, David Yandel 
and he served sinvlarly the Kentucky Bap- Keith, Jr, a private first class ir the Army 
tist Hospital from its organization In 1924. and a senior student at -he Univers tv of 
In 1920 he became radium therapist to the Louisville Medical SchooL 
Louisville City Hospital. He was consulting Ramsay SPILLMAN 
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i SOCIETY PROCEEDINGS, CORRESPONDENCE , g^ 
. ° . 
AND NEWS ITEMS e 
a 
Items for this sea@dion solicited prompgly after the events to which they refer. 
MEETINGS OF ROENTGEN SOCIETIES* 
UNITED STATES OF AMERICA Denver RaprioLocicAL Crus 
- g E Secretary, Dr. Edward J. Meister, 266 Metropolitan 

AMERICAN RceNTGEN Ray Society WW : *Bidg., Denver, Colo. Meets third Fridar of each mosh at 
Secretary, Dr. H. Dabney Kerr, University Hospital, Denver Athlete Cliabh 
lowa City, Iowa. Annual meeting: Joint Meeting of Orrar Bowrroew Rav ain Rinor Soner 
American Roentgen Ray Society and Radiological So- Secxetary, Dr. E. R. W twer, Harper Hospital. Meet® 
ciety of North America, Palmer House, Chicago, IIL, moathly “An fer Thursday feta Oel to May, at 
Sept. 24-29, 1944. Wayne County Medical Society Building. o 

AMERICAN COLLEGE OF RADIOLOGY e : FLorma RADIOLOGICAL SOCIETY 
Secretary, Mac F. Cahal, 540 N. Michigan Ave., Chicago, Actng Secretary, Dr. Walter A. Weed, 204 Exchange? 

e Ill. . Bldz., Orlando, Fla. Meetings in May and November. 7 . 

6 SECTION on RADIOLOGY, AMERICAN MEDICAL AssociATION Georeia RADIOLOGICAL SOCIETY 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, Secretary, Dr. James J. Clark, 473 Peachtree St., At- 

" Ohio. Annual meeting: Chicago, Ill., June 12-16, 1944. lanta, Ga. Meets in November and a: afinual meeting 

. ARKANSAS RADIOLOGICAL SOCIETY — of Medical Association o” Georgia in tae spring. 
Secretary, De. J. S. Wilson, Mack Wilson Hospital, Mon-  RamaLecicaL Society or Kansas City 
ticello, Ark. Meets every three months and also at time Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
- and place of State Medical Association. sas City, Mo. Meets third Thursday of each month at a 
RADIOLOGICAL SOCIETY or NORTH AMERICA place designated by the president. 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- ILLiwers RADIOLOGICAL SOCIETY 
d cuse, N. Y. Annual meeting: Joint Meeting of American Secretary, Dr. Wm. DeHollander, St. John's Hospital, 
Roentgen Ray Society and Radiological Society of North Springfield Ill. Meets th-ee times zyear. 
America, Palmer House, Chicago, Ill, Sept. 24-29, 1944. inpune RoENTGEN SOCIETY e 

RADIQLOGICAL SECTION, BALTIMORE MEDICAL SOCIETY Secretary, Dr. H. C. Ocasner, Methocist Hospital, In- 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third diarapolis. Meeting held the second Sunday in May ° 
Tuesday each month, September to May. anamally. 

SEcrTION ON RaproLoGv, CALIFORNIA MEDICAL ASSOCIATION Kenrocky RADIOLOGICAL SOCIETY d 
Secretary, Dr. Earl R. Miller, University of California Secretary, Dr. W. C. Mactin, 321 W. Broadway, Louis- 
Hospital, San Francisco, Calif. ville. Meets annually in Leuisvilleon firs- Saturday in Apr. 

RADIOLOGICAL Section, Connecticut MzpicateSocigrv— [oxcSIsi AND RADIOLOGICA SOCIETY á 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartfords Secretary, Dr. Marcus W ener, 143¢-48ch St., Brooklyn, 

Conn. Meets bi-monthly on second Thursday, at place N. Y. Meets Kings County Med. Soc. Bldg. monthly 
selected by Secretary. Annual meeting in May. on fourth Thursday, Octeber to Mey, £:30 P.M. 
SECTION ON RaprioLocv, ILLINOIS Stare MEDICAL SOCIETY [ovis ANA RADIOLOGICAL SOCIETY ` 
ë Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
ford, Ill. Shreveport. Meets annua ly during Louisiana State Med- . 

RADIOLOGICAL Section, Los ANGELES County MEDICAL ical Society Meeting. 

e ASSOCIATION MICHIGAN ASSOCIATION OF ROENTGENOLCGISTS 
Secretary, Dr. Roy W. Johnson, 1407 S. Hope St., Los Secretary, Dr. E. M. Shebesta, 1429 David Whitney Bldg., 

" Angeles, Calif. Meets on second Wednesday of each Detroit. Three meetings a year, Fall, Winter, Spring. 
month at the County Society Building. MiLwavxEE ROENTGEN Rey SOCIETY 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Secretary, Dr. Roy G. Giles, Temple, Texas. Milwaukee, Wis. Meets monthly om second Monday at 

BrooK_yn RoentGeN Ray Society University Club. - 
Secretary, Dr. Leo Harrington, 880 Ocean Ave., Brooklyn, ^ MiNNrserA RADIOLOGICAL SOCIETY * R 
N.Y. Meets monthly on fourth Tuesday, October to April. Secretary, Dr. Annette T. Stenstrom, 1218 Medical Arts 

BuFFALO RADIOLOGICAL SOCIETY Bldg., Minneapolis, Minn. One meeting a year at timeof 9 
Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara Minnesota State Medical Association. e 
St., Buffalo, N. Y. Meets second Monday of each month NesreskA RADIOLOGICAL SOCIETY 
except during summer months. Secretary, Dr. D. A. Dowell, Medica. Arts Bldg., Omaha? e 

* CuicAco RoENTGEN SOCIETY Nebr. Meets third Wednesday of eech month, at 6 P.M. 

. Secretary, Dr. Warren W. Furey, 6844 S. Oglesby Ave., at either Omaha or Lincoln. " 
Chicago, IIL Meets, second Thursday of each month New ENcrANp RoeNTGEN Rav Socik-v e 2 
October to April fncfusive at the Palmer House. Secretary, Dr. Hugh F. Here, Lahey Cliric, Boston, Mass. 

CINCINNATI RADIOLOGICAL SOCIETY e Meets monthly on third Friday, Boton MejlicaBLibrary. 
Secretary, Dr. Samuel Brown, 707 Race St., Cincinnati, RADIO-OGICAL SOCIETY or NEW JERSEY . 

: Ohio. Meets third Tuesday of each month, October to Secretary, Dr. H. J. Perlbem, 921 Bergen Ave., Jersey City. : 
May, inclusive. Meets annually at time end place cf State Medical So- 

CLEVELAND RADIOLOGICAL SOCIETY ciety. Mid-year meetings at place chosen by president. 

Secretary, Dr. D. D. Brannan, 11311 Shafer Blvd., New York RoENTGEN SocrzETY ‘“ 
E Cleveland 4, Ohio. Meets at 6:30 p.m. at Allerton Hote! Secretary, Dr. Ramsay Spillman, 11« East 61st St., 
on fourth Menday each month, October to April,inclusive. e New York City. Meets monthly on third Menday, New 

Da ias-Fort WORTH ROENTGEN Srupy CLUB York Academy of Medicine, at 8:02 PM. " e 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort Norte Carona RoENTGEN Ray SocrETYe . 
Worth, Texas. Meetings held in Dallas on odd months Secretary, Dr. Major Fleming, Rocky Mount, N. C. An. , 
and in Fort Worth on even months, on third Monday, nual meeting at time and »lace of State Medical Society. 
at 7:30 P.M. . Mid-year scientific meeting at place designated. á 
* Secretaries of Sęcieties not hege listed are requested to send the necessary informaticn to the Editer. 
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e NozrrH Daxo-4 RADIOLOGICAL SOCIETY ¢ 
Secretery, Lr. L. A. Nash, St. John's Hospital, Fargo. 
*\Vigetings held by anzoancement. " 
RAL New York RoznTGEN Ray SOCIETY 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syracuse. 
meet ngs a year. January, May, November. 
Ouro RADIOL@GIcAL ScrizTY e l 
Secretary, Lr. J. E. McCarthy, 707 Race St., Cincinnaz. 
Meets at time and plece of annual meeting of Ohio State 
Medical Association. 
Paciric ROENTGEN Soc Erv 
Sewetary, Ur. L. H. Garland, 450 Sutter St., San Fraft- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 
ENNSYLVANTA RADIOLOCICAL SOCIETY 
le Er. L. E. Wurster, 416 Pine St., Williamsport. 
nual meeting at Perr Alto Hotel, Altoona, Pa., May 1 5- 


14, 1914. 

Neroni. Roentae» Ray Society 
Secretary, Dr. R. P. Barden, University Hospital, Meet- 
ings first Thursday o7 each month from October to 
May inclus ye at 8:15 p.m., in Thompson Hall, Colleze 
of Physiciaas, 19 S. 22d St. 

PITTSBURGH ÈOENTGEN SOCIETY 
Secretary, I»-. R. G. A ley, 4800 Friendship Ave. Meets 
second Weżnesday eech month, 4:30 P.M., October 
te June, Pi--sburgh *cademy of Medicine. 

RocuEsrER FoENTGEN Ray Society, RocHEsTER, N. Y. 
Secretary, Lr. Sidney Larson, Strong Memorial Hospital. 
Meets moncaly on th rd Monday from October to May, 
inclusive, 8 p.m. at Scrong Memorial Hospital. 

Roexy Mountain R&p cioaicat SOCIETY 
Secretary, Dr. A. ML Popma, 220 N. First St., Boise, 
Idaho. 

Sr. Louis Soare7v or RADIOLOGISTS 
Secretary, l*7. E. W. Spinzig, 2646 Potomac, St. Louis, 
Mo. Meets fourth Wednesday of each month, except 
June, July, 3ugust, aad September, at a place designated 
by the presxcent. 

San Dieco ReENTGEN SOCIETY 
Secretary, Dr. Henry L. Jaffe, Naval Hospital, Balboa 
Park, San Diego, Cal f. Meets monthly on first Wednes- 
day at dinner. 

Saw FRANCISCO RADIOLOGICAL SOCIETY 
Secretary, Dr. Martha Mottram, 450 Sutter St., San 
Francisco. Meets manthly on third Thursday at 7:45 
P.M., first s months 5? year at Toland Hall, University 
of Californ Hospit.., second six months at Lane Hell. 
Stanford Uriversity Hospital. 

SHREVEPORT *XADIOLOG:CAL CLUB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 


e port, La. Meets moathly on third Wednesday, at 
7:3g P-M., September to May inclusive. 
SouTH Carorin’ X-Ray Society 
» Secretary, Dr. T. A. ? tts, Baptist Hospital, Columb a, 


S. C. Meets in Charieston on first Thursday in Novem- 
ber, also at the time and place of South Carolina St: te 
Medical Asociation. 

“ENNESSEE F ADIOLOGIEAL SOCIETY 

Secretary, Br. J. M. Frère, 707 Walnut St., Chattanooga. 
Tenn. Meets annually at the time and place of the 
> © Tentessee State Medcal Association. 
TEXAS RADICLOGICAL SOCIETY 
Secretar, Dr. Herman Klapproth, Sherman, Texas. 
* University cr Micuz3íaN DEPARTMENT OF ROENTGEN- 
OLOGY SrA^r MEgETI*C 
Meets eacl Monday evening from September to June. 
at 7 P.M. a! University Hospital. 

e University e? Wiscozs:.N RADIOLOGICAL CONFERENCE 
Secretary, Ur. E. A. Pehle, 1300 University Ave., Madi- 
son, Wis? Meets every Thursday from 4:00-5:00 p.m.® 
Room 301, Service Memorial Institute. 

VIRGINIA Ra si@iocica. Society 
Secretary, Dr. E. L. Flanagan, 116 E. Franklin Srt., 
Richmond. Va. Meets annually in October. 
WASHINGTON STATE RADIOLOGICAL SOCIETY 
Secretary, Ir. Thomas Carlile, 1115 Terry S+., Seattle. 
Meets fourth Monda- zach month, October through May, 
College Cl: b, Seattle. 


^ a 
X-ray Stupy CLuB ag SAn Francisco 


Secretary, Dr. J. M. Robinson, Universty of California 
Hospital. Meets monthly in evening œ thed Thurs- 
day. š 
CUBA 
eSoarpan DE RapioLocís v Fisro-EaAPIA 3r Casa 
President, Dr. J. Manuel Viamcnte, Hospital Mereedes, 
Habana, Cuba. Meets monthly in Haba :a 


BRITISH Ev rinz 


Bna-risH InstirureE oF RaproLoev INn@o: poReTED WITH 
THE RONTGEN SOCIETY 
Medical Memhers’ meeting held m onthlyeoa died Friday 
at 2:30 p.m. and Ordinary Meeting a- sar= time on 
following Saturday, October so Mav, 2 Wedbeck St., 
London, W.1. 

SecTION OF RADIOLOGY OF THE Roya So-izrs oF Mep- 
GNE (CONFINED TO MEDICAL MEMBERS 
Meets on the third Friday of eaca moneh at 4°45 P.M. 
at the Royal Society of Medicine 1, Woel St., Lan- 
don, W. 1. 

FaeuLty or RADIOLOGISTS 
Secretary, Dr. M. H. Jupe, 32 Welbeck S+, Loadon, W. : 
England. 

Secrion or RapioLocy AND Menacar Ev couv, Aus- 
TRALASIAN MEDICAL CONGRESS 
Secretary, Dr. H. M. Cutler, 136 Macquarie Se., Sydney, 
Mew South Wales. 

RADIOLOGICAL SECTION or THE VICTORIAN BaaBeH OF THE 
ERITISH MEDICAL ASSOCIATION 
Secretary, Dr. Keith Hallam, St. Geerge’s Hospital, 
E.E.W., Melbourne, E. 4, Victcria, Austre a. Meets 
monthly from March to November incleswe. 

Ca 3ADIAN ASSOCIATION OF RADIOLOGISTS 
&ecretary, Dr. A. D. Irvine, 540 Tegler Bdg., -dmonton, 
£ ]berta. 

SecTIon or RapioLocv, CaANADIAN MEDICA: À-sOCIATION 
Secretagy, Dr. C. M. Jones, Inglis St., Exe. Ha fax, N. S. 
ADIOLOGICAL SECTION, NEw Ze4LAND B mrs Map: car 
£.SSOCIATION 
&ecretary, Dr. Colin Anderson, Invercegill, New Zea- 
land. Meets annually. 


SOUTH AMERICA 


SOCIEDAD ARGENTINA DE RADIOLOGIA 
Secretary, Dr. Guido Gotta, Buenos “res, Argentina. 
Meetings are held monthly. 


CONTINENTAL EUROPE 


SoelEDAD EspANOLA DE RADIOLOGIZ v EL-crrepocia 
Secretary, Dr. J. Martin-Crespc, Fuencerral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

SoelETE SuIssE DE RADIOLOGIE (SCHWEI“ERIS@ME Róxr- 
CEN-GESELLSCHAFT) 

Cecretary for French language, Dr. A. Gr-s:e3- La Chaux 
ce Fonds. 

Secretary for German language, Dr. Scheu er. Violzgasse 
Biel. Meets annually in different cities. 

SoelETATEA ROMANA DE Rapiorosis st E. ECTFILOGIE 
Secretary, Dr. Oscar Meller, Str. Band Mt-icine, jo. 
€. I., Bucuresti, Roumania. Meets secord onday ir 
every month with the exception ef Jgily 3rd august. 

AL.-RussiaN RoENTGEN Ray AssocrATi«n, LENINGRAD: 
USSR in the State Instituse of Roeatzer-logy anc 
Radiology, 6 Roentgen St. e 
-ecretaries, Drs. S. A. Reinberg and € G. simonsen. 
Meets annually. e 

LENINGRAD ROENTGEN Ray Sociery 
<ecretar®s, Drs. S. G. Simonsor. and > & Gusterin 
Leets monthly, first Monday at 8 o'clock, 5tae- Institute 
ef Roentgenology and Radiology, Lenirzrad. 

Mescow RoEnTGEN Ray Sociery 
secretaries, Drs. L. L. Holst, A. W. Ssamvgi -and S. T 
&onobejevsky. Meets monthly, first M. nda-. 8 P.M. 

ScaNDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies hae formed a join’ 
-ssociation called theeNorthern Assecia 1an fer Medica 
Radiology, meeting every seccnd year ir tœ diferen- 
countries belongifig to the Association. 

a 


The only ages given are those at which 
there are found fo be variations. At other 
ages, the centers, have been found to be 


either all p-esent ôr all absent.” 
ü 


' Pyle, I., and Sontag, IL. W. Variability in onset ofgossification 


e inepiphyses and short bones of the extremities. AM. J. Rorwr- 


GENOL. & RAD. THERAPY, 1943, 49, 795-798. 

* Flecker, H. Time of &ppearance and fusion of ossification 
centers as observed by roentgenographic methods. Am. J. RorNt- 
GENOL. & Rap. Tuer&ry , 1942, 47, 97-159. 


of the State of New York will be presented 


at E lis Hospital, Schenectady, New York, œ ° 


eon Thursday, April 20, 1949. The meeting 
will be called to order at 3:00 P M., and the * 
following program will be presented: 
Chairman, Ellis Kellert, M.D., Director, Ellis 
Hospital Laboratory. x: 
e. * 
3 Francais, C. C., and Werle, P. B. Appearance of centers of 


ossificatien from birth to 5 years. dm J. Pays. Agthrop., 1939, 24, » 


273-299. 
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. APPEARANCE OF OSSIFICATION Admittedly the method of conducting *, 
v CENTERS pericdical roentgenological examinátigne  . 
do aa Ed . on the epiphyses of specially selected Ch dat Í 
, . - . e dren is a great advantage over earlier pro- 

Pyle and Sontag' Ten that E Panels cedures, provided a sufficient number of , , 
and Werle calculated their tables for age of such children have been studied, but I have 
appearance from the ages when they saw already condemned the prevailing practise 

- the bone center for the first time on a roent- of expressing such results in percentages. 
genogram. Their roen tgenograms were tabet Pianis and Werle? [kewise write Gf bo per- 
at three Or SIX month intervals. Pheretore centile: Presumably 4 out of 5 would be 
an epiphysis which began to calcify at considered an go percentile! One might as 
about four months was assigned the skel- well estimate the percentage of males and 

n etal age of six months, since thét WES the panales barn in the general population by, . 
e first roentgenogram in which it was seen. notrg the number cf each sex born amcnz 
All investizators, including llecker, WEE: -as thes Pa institution: vet ip Pyle and 
e followed tie same procedure. Surely | Sontag's work, which gives from 31 to £o 
have not done so. Mv method is clearly subjects TEES group, they also speak of 
stated on page 102 thus? —. - an 8oth or 2oth percentile. With 31 sub- 

"With regard to the VEINS descriptions Jects in a group, it is presumed that roughlv 
which follow, the following points With Te 5searfanmid represent an 80 or 20 percen- 
erence to each sex have been specially ja. D | 
noted: The expression "coefficient of variability . 

(a) Ages of youngest subjects in whom (per cent)" should surely not be applied to 
ossific centers in question were found to be such small numbers, and only tends to dis- A 
present. credit work on this subject. The assump- 

(b) Ages at which in at least half*of the tione! the term percentage (percentile) im- , 
individual :enters were found to be present. plies an accuracy which cannot be attained 

(c) Ages of oldest subjects in whom ep- unless considerably more than a hundred 

e Iphvses were found to be fused with the subjects are involved, and to be at all ac- 
gro curate many hundreds are needed. ° 

e H. FLECKER 
(d) Ages of youngest subjects in whom _, ibbser Se 
e. epiphyses were found to be fused with the oo Mic 

: — c S. 
dia phy ind E : North Queensland, Australia 

(e) Ages at which in at least half of the ' : 
individuals epiphyses were found to be CANCER TEACHING «DAY 2 
fused. l i 

(f) Ages of oldest subjects in whom ep- A pra SIM under the ttle of Cancer * á 
iphyses were found to be fused with the l'eaching Day and arranged under the. 

o diaphyses. auspices of a number of medical societies? * 
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* 
Modern Frends m Cancer Research. Wha v 


IJ. Wéglom, M.D. New York, N. Y. E 
™ umors of the Eeripheral Nerves and the 
Adipose T ssues. Arthur Purdy Stout, M.D., 


New York. N. Y. 


Dinner will be s2rved at 6:30 P.M. at the 
Mohawk Golf C ub, after which the pro- 
gram will be reswmed at 8 o'clock, and the 
following papers. 


o 
í * 
» 
g 
* 
. ° 
e E 


will be presented: 


Chairman, Charles E. Rourke, I.I» , Presi- 
dent, Medical Society of the Cotaty »f Sche- 
nectady. e 

Carcinoma of the Stomach; Results of Stud- 
ies in a Surgical Clinic. The Res2ons brity of 
tae General Practitioner and the Sargeor. For- 
dyce B. St. John, M.D., New York, NL Y. 

Tumors of the Major Salivar? C anc-. Have: - 
Martin, M.D., New York, N. Y. 
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ATLAS OR ANATOMY. J. C. Boileau 


M.B., Ch.B., F. R.C.S. (Edin.), 


AN 
Grant, M.C., 
Professor of Anatomy 
Toronto. In two volumes. Volume I. Upper 
Limb, Abdomen, Perineum, Pelvis, and 
Lower Limb. Cloth. Price, $5.00. Pp. 214, 
with illustrations. Baltimore, | Maryland: 
Williams & Wilkins Company, 1948. 


(0*7 


aay, 


This work differs from other anatomies in 
that it presents regions, from bone to integu- 
ment. It is superbly illustrated by Mrs. Dorothy 
I. Chubb, who was a pupil of Max Broedel, and 
other able artists who are identified in the pref- 
ace. The regional approach makes it of especial 
value to roentgenologists, and anyone who has 
seen the first volume can scarcely do other than 
eagetly lock forward to the second. Excellent 
line drawings of the bones are by Sergeant 
Douglas Baker, and the origins and insertions 
of muscles are charted in color. The letter-press 
is concise but adequate. The pages are 21.5 X28 
cm., making a convenient size of volume. Df. 
Grant and his co-workers are to be congratu- 
lated on every aspect of their product, and de- 
serve the gratitude of their colleagues for mak- 
ing so much anatomical information available 
in so attractive a form. 

RAMSAY SPILLMAN 


NEeunoLocv. By Roy R. Grinker, M.D., Chair- 
man, The Department of Neuropsychiatry 
of the Michael Reese Hospital, Chicago. 
Third edition. Revised and largely rewritten. 
With the assistance of Norman A. Levy, 
M. D., Associate Neuropsychiatrist, Michael 
Reese Hospital, Chicago. With a chapter on 
Brain Tumors by Paul C. Bucy, M.D., Pro- 
fessor of Neurology and Neurological Sur- 
gery, University of Illinois, College of Medi- 
cine, Chicago. Gdoth. Price, $6.50. Pp. 1136, 
with 416 illustrations. Springheld, Illinois: 
Charles C Thomas, 1943. 


This excellent textbook of clinical neurology 
has now reached its third edition and ts revised 
and rewritten and at the same time consider- 
ably enlarged. In this edition, the chapter on 


in the University of 


Bran Tumors has been written by P. C. Buey. 
This shapter is well done and the subjectzkas 
been effectively brought up to date. Several 
new t -chniques of neurological examination ar& 


incluced. Electroencephalography is descrilged 


in taree portions of the boox— first as one 


of 
the methods of examinations and then in its f 
* 


plication to the diagnosis of brain neoplasnf 
and im connection with the epilepsies. Another 
newly added section deals with liplodography. 
The r2viewer believe: that Grinker is probably 
right when he says "Cases in which iodized oil 
is necessary for diagnosis are rare. Its use would 
be greatly reduced if more detailed examination 
and greater thought were expended clinically 
before hasty reliance is placec* on a mechanical 
procedure." 

Taere is an especia ly satisfactory chapter on 
the neurological complications of pernicious 
anemia. Many other especially commendable 
chapters well might be listed. 

To -urn instead to -riticisms— they are small 
ones—why is the wcrd pathology used incor- 
rectly when pathological changes are meant? 
While ergotism, ptomaine and mussel poisoning 
are dscussed under the toxicities associated 
with food products, botulism s strangely omit- 
ted. I- would seem taat tetany is not too well 
covered. It is unfortumate that figures for blood 
calemm in tetany—tae normal and the symp- 
tom producing—are aot in tke text. And inci- 
dental to items of this category, dE shou]d be 
poss ble for the reader to look up figures bearing 
upon the urinary output of lead or arsenic in 
cases of suspected poisoning with the heavy 
metals. True enough there are no 
but zhe maximum amounts ccnsistent with the 


preservation of health are available and should; æ ° 


be ir. -his type of tex- for reference. It 1s ques- 
tionakle whether Jamaica ginger. e pefipheral . 
neuropathy deserves quite all the space given 
to it. 

On -he other hand. there is not enough dis- 


cusson of causalgia and the allied physiopathic® 


merve affections whica Babinski ande Froment 
have called reflex-parzlyses. G-inker covers this 
held onlv briefly. 
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"normals'* 


Is ais maintenance of Weir , 
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e. 
Mitchell's te-mm "ascending neuritis” desirable? 
American neurological textbooks in general pay 
insufficient attention to this syndrome. Prob- 
ably the author's feel ng that space was lacking 
kept him from as complete a discussion ef psv- 
chogenic headache as might be wished. 

But all ir all, the splendid points of the book 
far* outweigh minor deficiencies. There is no 
beter textbook on aeurology and it can be 
strongly recommended. 
e 


` 


Tuomas K. Davis 


\RANSURETHRAL ProsrATECTOMY. By Reed 
M. Nesbit, M.D., F.A.C.S., Associate Pro- 
fessor of Surgery, University of Michigan 
Medical School, in charge of the Section of 
Urology, Department of Surgery. W:th a 
Chapter on the Vascular Supply of the Pros- 
tate Gland by Rapin H. Flocks, M.D. Cloth. 
Price, $7.50. Pp. 132, with 62 plates including 
94 originel drawmgs by William P. Didusch. 
Springfiddd, blimois: Charles C Thomas, 
1943. ° 


In this monograph Nesbit describes the man- 
agement o^ prostatism by transurethral resec- 
tion as conZucted et his clinic at the University 
of Michigan Medical School. There ther, fol- 
lows his appraisal of this operation, after which 
is discussed the history of this method of prəs- 
tatectomy. to whicl is appended an extensive 
bibliograpay. 

The description cf the technique of enuclea- 
tion of the prostate is admirably set forth by 
means of serial illustrations in half tone by 
William P. Didusca. Thus, the very difficult 
problem o” exact cemonstration of the method 
of operation has been met more clearly ard sat- 
isfacforily than ir any work heretofore pub- 
lished. 

In evaluation of the place of the transure- 
thral operation the writer’s views appear to be 


e wery sounc. Emphasis is laid on the painstaking 


apprenticeship necessary to acquire the tech- 


æ «nique of this admittedly difficult operation. Its 


advantages to the patient, however, are so out- 
standiffg that it*has already become the opera- 


e . . B . . ^ E 
tion of election for tae large majority of patients 


suffering rom an obstructing prostate. It is 
worthy of note, alsc, that Nesbit still advocates 
total perineal prcs-atectomy for the carcino- 
matous prostate, reserving the transurethrad 
operation fo~ those cases of cancer that are too 


f extensive or such total removal. 


* 
l- is both with entire samsfactiog and pleas- 
are that one recommends highly the czreful 
study of this outstanding monog-apk by all 


gurgeons and studengs who wish a «lear esposi- 


tior of the newest and most veluab« m-thod of 
relief of patients suffering from prostatisne. The 
wricer is deserving of many congratulate s on 
having produced a work of sueh outstanding 
me-it. 

" W:LLIAM C. Qes By 
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AN ACCESSORY DEVIGE FOR SPOT FILM 
ROENTGENOGRAPHY 
By W: E. CRYSLER, N..D., D. Rap. 


A/Surgeon Lieutenant Commander, R.C.N. V.R. Royal Canadian Naval Hospital 
" ESQUIMALT, B.C. 


HE usefulness of securing multiple spot 

roentgenograms for permanent record 
and further study of a lesion detected 
during rcentgenoscoplc examination of 
the gastro ntestinal tract, particularly the 
stomach aad duodenum, has been well rec- 
ognized. The procedure is of value in the 
study of the duodenal bulb or a suspected 
area of infltration of the stomach wherein 
multiple spot roentgenograms, secured at 
regular intervals, serve as a record of motor 
function of the barium-filled viscus aad also 
provide the observer with several project 
jections at various angles. 





use in the spot film device. 


$ : cá . 
;. Z. The unit is shown assembled and ready for * 
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Fig. 1. This shows the components of the unit. 4, rotating lead screen; B, frame; C central bolt; 
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D, steel spring; £F, nut. 
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The time consimed in exposing several 
individual small films, together with the 
awkwardress of che procedure, have led to 
the construction of the device to be de-* 

"+ scribed, whsch alc ws four exposures oa an 


. 


8 x 10 inch film. No originality & cdaimed, 
but a perusal of the literature hes failed 
to discover the description of 2 similar de- 
vice. It is known that certain manufac- 
tu-ers of roentgenologic equaipnen- «make 
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use of the principle by a dafferent method; 
namely, retatron of the cassette within the 
spot film device after the inéroduction be- 


hind the fluoroscopic ecreen of a radi, 


opaque metal sheet from which a corner, 
amounting to one-quarter of the area of an 
8 x10 incl film, is removed. 

The device herewith described is adapted 
for the type of spot film device which does 
not utilize the cassette-rotation principle. 
It consists mainly of four items. The com- 
ponents of the apparatus are demonstrated 
in Figure 1, and the assembled device is 
demonstrated ready for use in Ffgure 2. 

I. The rrame: (Fig. 1B). This portion of 
the unit is made of } inch steel. It is com- 
posed of four equal squares at the center of 
which is a threaded hole. A ratchet is fitted 
around the central axis (see below). This 
frame is fitted to the slots on the back of 
the fluoroscopic screen where the compres- 
sion device is ordinarily placed. 

2. The Rotating Lead Screen: (Vig. 1A). 


This is constructed of 44 inch sheet steel 
16 


to which is riveted a similar sheet of qh 
inch lead. A corner, amounting to approxi- 
mately cne-quarter of the area of an 8 X1® 
inch film and equalling the size of each of 
the squares of the frame, is removed. A 
non-thread’d hole, slightly larger than the 
threaded hole of the frame is present at the 
center to permit free movement on the 
central boit described below. A ratchet to 
fit its counterpart on the frame is built into 
the central portion around the axis. 

3. The Central Bolt: (Fig. 1C). This is 
the axis on which the lead screen rotates: 
It 1s threaded into the hole in the center of 
the frame. This bolt is held in position by 
a nut (Fig. 1E) at the back of the frame 


' . 7. 
à - i 


e ^ . rm 
and can be adjustel as recuired. The bolt ° 


has a hollow Cap at the opposite end*whieh 
accommodates: - 

4. The Steel Spumg: (Fig. ID). This 
serves to maintain sufficient tension be- 
tweer the frame and lead screen to allow 
free rotation of the latter, but enough ¿to 


slow locking of the ratchet. The tenjo, 


can be adjusted bv the nut. , 

The two parts of the ratchet mechanis¥® 
or interlocking devi-e are each welded orto 
the adjacent surfaces of the frame and lead 
screen at their central axis. As shown it 
Figure 1, the ratcaet component of the 
frame has four grocves placed at right an- 
gles to each other. Its adapting piece on 
the lead screen possesses two elevations 
which fit into the opposite two grooves on 
the frame. It follovs that with the unit 
assembled, this arrengement permits rota- 
tion of the lead screen one-duarter turn for 
each «lot in the frame. i 


OPERATION 


When one has an area of interest for 
recerc, the unit is 5laced in the spot film 
device as shown in Figure 2 and the area to 
be recorded is centered to the square. An 
8 x10 inch cassette is then placed in the 
roentgenographic position in the spot film 
device and the exposure is made. On with- 
drawal of the cassette to its shielded posi- 
tion, the lead screen is rotated go degrees to 
the second position and the procedure re- 
peated until four exposures have been 
made. A film exposed with the use of this 
device is shown in Figure 3. 

Aithough the certral beam is not cen- 
tered to the square, this has led to no no. 
table change in roentgenog-aphic effect. 
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ROENTGEN DIAGNOSIS 


eSKELETAL SYSTEM 


Barson, Oscar V. The rôle of the vertebral 
veins in metastatic processes. Ann. Int. Med., 
Jan., 19-2, 16, 38: 45. 


Metasta-ic processes, either neoplastic or in- 
fectious, spread in ways that do not conform to 
the simple pattern of lymphatic or tirculatory 
disseminat on of such diseases as tuberculosis 
or erysipelas. For instance, the frequent brain 
abscesses secondary to lung abscesses do not 
follow such patterns. And the spread of pro- 
static caranoma does not correspond to the 
pattern of the pelvic lymph circulation. 

The author studied the question of the spread 


of prostatic carcinoma by making injections of 


roentgen opaque substance i into the deep dorsal 
als. He found a net- 
work of va veless veins which he calls the verte- 
bral vein system. It includes the veins of the 


5 a S 


wall of the trunk, which include the weins of 


the breast, the veins of the head and neck, the 
veins which supply the walls of the blood ves- 
sels of the extremities and the perivertebral 
veins. This system parallels the portal, caval 
and pulmo ary venous systems and provides a 


by-pass arcund them. It also provides a pool of 


reserve blood when the body cavities are com- 
pressed, as these veins carry more blood than 
the regions supplied by them require. There are 
many conrections between the vertebral and 
caval vencus systems. This system therefore 
provides pathways for the spread of diseases 
between distant organs. For instance the ocular 
palsies which occur in incision abscesses of the 
abdominal wall may be caused by emboli reach- 
ing the skull through this system. 

This svs-em of. veins should be examined at 
all autopsies in’ order to gain a more complete 
knowledge »f it. —dudr ey G. Morgan. 


SuvrH, C. f., and FREYBERG, R. H. A study of 
b] 23. *3 ) ° 


the herecitary nature of gout; a repgrt of two 
families. Ann. Int. Med., 1942, 16, 46-66. 


It has ong beer*known that gout is probably 
a hereditary disease but so far as the authors 
know no systematic study has ever before been 


524 


eemp arsema. 


mace of the uric acid content of the serum in 
members of gouty families. 


* They have made such a study in the So tiie. 


divi luals in the families of 2 patients with gou 
The family trees are given and roentgenogra 
of the bones of the feet. 

They found that 7 of the 8 adult males in 
these two families had an excess of uric acid 1 
the b ood and $ of them hac clinical gout. 
one family the father and 3 sons had clinical 
evidence of gout. In the other aefather with 
clinical gout had 2 sons with hyperuricacidemia 
but no clinical symptoms of che disease. None 
of the temales in either of the families had any 
evidence of gout. 

As gouty individuals so frequently show an 
excess of uric acid in the blc®d and urine the 
disease is thought to be due t6 a defect in purin 
metabolism. But it is not kncwn just what the 
of tae excess of uric acid in the blood under- 
stool. 


A study of the blood uric acid in the families * 


of patients with gout would help to clear up 
thes» questions. It would also help to detect 
gout carlier and save the patients much useless 
suffering in later life. —dudrer G. Morgan. 


Reimann, Hopart A, Havens, W. PauL, and 
Hreasvr, PETER A. Hodgkin’s disease with 
specific lesions appearing arst in the skin. 
Avch. Int. Med., Sept., 1942, 70, 434%443. 


A case is described in a man of forty-five in 
who n the first manifestation of disease was the 
appearance of bright red spots on the skin. At 
this trme there were no demonstrable enlarged . 
lymph nodes and the most probable diagnosis ' 
seen el to be chronic relapsing febrile, non- 


19446 
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suppurative panniculitis. After some mohths a 


slight cough developed. There were no physical 
abnormalities in. the chest. 
showed round densities in the lower halves of 
both lung fields, suggesting rew growths, and 
multiple clear areas which resembled areas o$ 
Abnormal enlargement of the 
lymph nodes was never observed clinically and 


the diagnosis was not definitel? established ' 
unti two years later when the patient died and * 


A roentgenogram* 


e 
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* necropsy showed the typical legions of Hodg- ize year period from 1915 to W39 nelusive. * s 
4 = {in’sdisease in the abdominal lymph noce, — à table is given showing the narur= cf these e. 
taa This is one of tie very few cases in which — -umors and a compariscn with -he reports of . 
specific lesions of tke skin appeared before other — Kellert for a single courty and Sco-ti fer the 
manifestations of dodgkin's disease.— Pare y* New York Post Graduate Medical Sche y. The 
` G. Morgasi. total number of cases seen at the Besten City 
Fospital was 72. Of these, 23 wer in--acranial, 
ROENTGEN AND RADIUM THERAPY 13 of the kidney and 11 of ben= Carmg this 
. . * same period 11 cases of Hodgkin’s disease, other j 
ScuMipr, Eansr $. Incidence of multip!: PH- than sarconja, were seer, and 27 of eukemia. 
mary tumors ard the problem of acguired — The commonest tumors were gliema m edullo- k 
cancer immunizr. Radiology, August, 1642, blastoma, astrocytoma anl med gliomas). 
39, 208 213. Wilms’ tumor, osteogenic and Ewings sarcoma 
Among 3,700 consecutive autopsies per- and various types of soft tissue sezcoma-. There 
formed br the Department of Pathology of the were 3 eases of carcinoma of the aut type ® 
University of Celerado Medical School from There were only 2 cases cf n2zuroHastoma of the 
1925 to 1940 there were 42 cases of mult ple adrenal, which is a very small number as com- e 
primary tumors. In 38 cases the patient had two pared with that in series reported previously’ 
tumors amd in 4 three tumors. Tumors can be Among the earliest cases of cancer were one ot : 
designated as mu tiple primary tumors only if Wilms’ tumor in a patent one year of age œ 
it is reasonably certain that they have de- medulloblastoma in patients one and -wo years 
veloped independe itly and have no direct or f age and a fibrosarcoma in a cd two years * 
indirect connectjon with each other. of age. There was only oae congemita tumor in 
Among these cases a combination of benign tae series—a malignant teretome of ħe orbita! 
' tumors was found in only 2 cases; the most fre- region. dudrey G. Morsan. 
quent combination was that of a benign and a 
malignant tumor which was seen in 27 cases. SuouLpers, H. S., Turner, E. L4, Scesr, L. D.. 
'The significance of these multiple tgmors aGus W. 2L Pllicco! cwad ion 
from the standpciat of immunity is discussed è and x-ray therapy on far-advareed x lignant 
and the author concludes by saying that he growths. Radiology, 1942, 39, 18=-193. 
believes chat the rarity of multiple pr mary As ems as tone Ween Dad Wer toe 
malignan- tumors may be brought about by pie cha alin arp 
factors of acquirec immunity and that m the eee PA ee dd e Fidi bb 
du i s ton for malignant tumcrs. The work done or d 
future a <nowledz2 of such processes m- y be- SCORE ARP CH UC tu seemed and ae 
come important im the fight against car -e-.— ie — — TEENS — ME ENS S 
| authors report their con bired fever «n1 radia- æ ° 
Audrey G. Morgan. | i idc pico . 
- ton therapy in 42 cases of far adzansed moper- 
able malignant tumors of varioes types in the 
, Rrrvo) Max, Hevucuron, JoHN D., anc Mc- (mor clinic of George W. Hub bari Hospita 
DONALD, Euceve J. Cancer in chilchood. cf Meharry Medical Col ege. They describe the 
e Radiolegy, Sept., 1942, 39, 278-282. technique in detail and give a table s sowing the 
According to the census 153,846 persons died types of cases treated an 1 the results Trey alse 
e of cancer in the United States in 1939 «nd of  cescribe in detail 2 cases of osteG@en& sarcoma, 
° these 1,193, or 9.7 per cent, were less than 1 bronchogenic carcinoma, I vlceratmg scir- e e 
fifteen years of age. The vital statistics for rhous carcinoma of the breast and an adeno- - 
= Massachusetts fcr 1939 show that the death carcinoma of the urinary blgdqer 
rate gr cancer ia childhood was greate- than They have had no mortzlity s-trr»u-able tc 
e that for pertussis, pulmonary tuberciloss, the treatment. There was symptomatic im- 
measles, diabetes cerebrospinal menmgts, provement in 27 of the 42 cases (65 per cent) : 
syphilis, scarlet fever or typhoid. Thi- shows the In some case chida was inquesticnadle evi- 
e seriousness of the problem of cancer in child- cence ef regression of the primary growth anc 
hood. cf metastases. They believe there are greater ° 
. The authors present a study of all the c zses of possibilities in the use of «omb med fever anc 
* cancer in jfatients less than fifteen years of age radiation. therapy than ir isradiaæat alone 
* seen at the Boston City Hospital for the twenty- They believe that they have had«&he mest satis 
° * 
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factofy results. from this combined form of 
treatment in sargomas. 

Though it is impossible as yet, to pronounce 
any Judgment in regard to cure they believe 
that their results in far aflvanced inoperable * 
cases justify a trial of this association of 
methods in cases that are still operable. It is 

possible. that surgical results might be im- 
proved. They hope that other workers will test 
their results. —4udrey G. Morgan. , 


SCHREINER, B. F., and Curisry, C. J. Results 
of irradiation treatment of cancer of the lip; 
analysis of 636 cases | from 1926-1936. 
Radiology, Sept., 1942, 39, 293-297.» 


The records of the New York State Institute 
n the Study of Malignant Diseases from Jan. 
1, 1926, to Dec. 31, 1936, showed 636 consecu- 
tive cases of cancer of the lip treated by ir- 
radiation. Cancer of the lip occurred about 38 
times as frequently in men as in women and 
about 29 times as frequently on the lower as on 
the upper lip. The youngest patient was twenty- 
eighteand the oldest ninety-two years of age. 
The use of tobacco was very common. There 
were only 1¢ cases of leukoplakia and only 3.6 
per cent of the cases were positive for syphilis. 
The authors found irradiation satisfacsory in 


the treatment of the primary lesion but in the* 


majority of cases with metastases the results 
are still unsatisfactory. They urge the use of 
both irradiation and surgery in an attempt to 
improve the results in cases with metastases. 


e For the whole group of 636 cases the absolute 


e, five year survival rate was 58.9 per cent. But if 


those cases are counted out in which the patient 
died of intercurrent disease and was free of 
recurrence at the time of death and those that 
were lost track of before the end of the five 
vear perioc the cure rate 1s 74.4 per cent. Of the 
27 patients in whom metastatic lesions were 
positively proved and who were treated with 
radon seed and radium needle implantation and 
with high voltage roentgen raysonly 2, or 7.4 per 
cent, remained well, five years or longer. Nine 
of the II patients with proved metastatic le- 
sions who were treated with high voltage roent- 
gen rays or radium pack alone survived for as 
long as five years. Ten patients had metastases 
diagnosed clinically but not proved higtologi- 
*cally. They were treated with radon seed and 
radium needle implantation and external ir- 
radiation. Nine of these were in Grade 2; 5 died 
of the disease and 4 are living and well. The 


other patient, jn Grade 3, is alive and well. Nine 
patiewts in Grade 3 with metastases diagnosed 
clinically but not proved histologically, treated 
with hich voltage or roentgen radiation ‘Or 
radium pack alone, are alive and well.—Audrey 


G. Morgan. 


SoLE", Mayo H., and Sroxe, RoBERT 6. 
Roentgen ray treatment of hyperthyroidisı 
Arch. Int. Med., Dec., 1942, 70, 1002-1016. 


Roentgen treatment of hyperthyroidism h 
been somewhat neglected ir recent yea 
Therefere the authors report a series of 43 cases 
treated in this way. Details of the technique are 
described and tables given showing the results. 
Twenty-two of the patients were given iodine in 
conjunction with the roentgen treatment while 
21 were not. 

The results show that roentgen irradiation 
reduces rhyroid tissue sufficiently. to. produce 
the same results as surgical subtotal thvroidec- 
tomy. Patients with nodular goiter should have 
the nodules removed surgically. The best pa- 
tients tor roentgen treatment are those with 
marked degrees of exophthalmos. 

Among the 43 patients 25, or 58.1 per cent, 
were reed of clinical symptoms in an average 
time gt 5.7 months, while 8, or 18.6 per cent, 
were markedly improved. In beth these groups 
the thyroid decreased to normal size and basal 
metabo ism fell to normal. Three patients were 
not followed up. Two patients with congestive 
heart failure died before treatment could be 


completed. Four were operatec on because of 


failure of roentgen treatment cr for other rea- 


sons. One patient was given a single course of 


treatments as preparation for subtotal thyroid- 
ectomy. ° 

The mest serious complication wąs trachgitis 
and esophagitis, which occurred in 15 cases. 

This, however, was probably due to the fact 
that treatment was at ‘rst given from two an- 
terior fields, resulting in cross fre on these or- 
gans. since this method has been changed and 
irradiation 1s given from only one anterior feld 
these complications have not gccurred.<— du- 
trey G. Morgan. . 


Hunter, A. F. 
trophic scars and keloids. 
1947, 39, 400-409. 

"Keloids are benign overgrowths of connective 
tissue caused by traumatic, infectious, chemical 
or physical agents. It is not always easy to dif- 


Roentgen therapy of hyper- 
Kadiology, Oct., 
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*terentiate be-ween keloid and hypertrophic sca- 
bug kel8ids progress with time while hyper- 
trophic scars tend to regress. 

The author discusses 931 patients with ke- 
loids or hypertrophie scars treated in the De- 
* dia . . W 
partment of Radicicgy of the Presbyterian 
Hospital, New York, from 1922 through 1941. 
Foll&w-up data were lacking in 258 of these, 


tated by roentgen -herapy alone and 85 bw 
of tgen therapy and surgery. Tables are given 
oWing the details cf the results and photo 
'aphs of a number of cases given before and 
ater treatment. In the great majority of cases 
given roentgen treatment, 491 out of 588, the 
scars became softer, latter and less conspicuous 
without othe* treatment. As a rule, fresh scars 
respond to irradiation better than old ones. Pre- 
operative irradiation may enable the surgeon 
to operate in otherwise inoperable cases. It is 
still an oper questior as to whether preopera- 
tive and postoperative treatment is better than 
postoperative -reatment alone. 

It is hoped that fur-her study will show a bas- 


ic biologic cifference in the radiosensitivity €f 


keloid and hy»ertrophic scar tissue. The irra- 
diation of cultures of the two types of tissue max 
prove helpful in thisstudy.— dudrey G. Morggr. 


Sims, J. L., and Carns, M. L. Post-radia- 
tion panmyelophthisis clinically simulating 
agranulocytosis. . Z2. Int. Med., Dec., 1942, 
17, 1021-1028. 


A case is described in a woman of forty-three 
admitted tc the Wisconsin General Hospital 
September 7, 1939, complaining of a mass in the 
abdomen, Blood count was 4,740,000 red cel 5 
and 9,400 white cells with gt per cent neutro- 
phils, 7 per cént lymphocytes and 2 per cert 
monocytes. Roentgen examination showed 
pleural effusion and 2nlargement of the medi- 
astinal lymph nodesaad partial atelectasis of the 
"left lower Icbe. A bxcpsied lymph node showed 
lymphosarcoma. Photomicrographs of lymph 
“nodes And vertebra! marrow are given. 
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fall. The patient deed October 5, t ic -three 
days after the beginning of radiatien tierapy. 
The leukocyte count October 7 was 75. T ac last 
red cell count October 4 showed 4,735,^»c rec 
Cells and on October 7 the red cels sol! ap- 
peared normal in smears, but there we some 
decrease in the number of platelets. 

Autopsy showed such extensiye and severe 
damage of bone marrow as ro amount tc al nos- 
complete aplasya of all the hematopcrietic tissue. 

It is probable that in this case the reat vely 
longer life span of the red cells and their zreate- 
resistance masked the damage zo the tisswe that 
produced them and that this was really £ case of 
panmyelophthisis rather than one cf agraaulo- 
cytasis. 

A study of the 'iterature does nct shew anr 
cases of true agranulocytoss caused by radia- 
ton. The cases of apparent severe damage to 
white cells alone seem to be manifesta as of 
generalized damage to the marrow. A given 
amount of radiation apparently affects al cell 
types and the peripheral picture depend- 03 the 
longer life span of the circulating red cls and 
the lesser degree of radiosensitivetess o` the 
erythropoietic elements. Audrey G Mergen. 


Newe i, R. R., Fatconer, Ernesr H- Hiri, 
dH. P., Lawrence, Jonn H., Woo», Devan A. 
and Wyckorr, Harry. Panel dscusim oa 
the leukemias and lymphoblastomas. Restor- 
acy, Sept., 1942, 30, 298-305. 

This article reports a panel discussios cf the 
leukemias and lymphoblastomas, disease at 
fecting the blood-forming organs ard the 
lymphatic system. It was generally agreed that 
the etiology of these diseases is urknewr and 
Gasification is therefore difficult. A coesrlerz- 
ble part of the discussion was devo-ed m reat- 
ment and here, too, there was zgreemeat that 
it is hopeless, so far as real cure is concerned. 
It is symptomatic and judgment zs tc the el- 
fects must be based on the patient's cameition 
rather than on the decline in the wete cel 
count. Spontaneous remissions gcaur 1m z ce-- 


FromeSeptember 15 to 29 irradiation was fain percentage of cases so it is difheult t». udge 


iven, not more than one area being treated 
each day. Qne-fourth of the body surface was 
exposed at a time, a dose of 50 r being given 
twice to each area m turn and then 200 r given 
to each of three abdominal preaortic areas and 
to the splenic region. On September 27 the 


. 
‘white blood &ell count was still 6,900 but ea 


'September 29 it fell suddenly and continued to 


a 


the effects. The possible trearmen-s am ned- 
cal, with arsenic, and irradiation. Dr. FaEoner 
is an ardent advecate of arsenic treatm -at with 


large doses and the details of hrs teine are 


described. There was a discussion ef the real 
nature of the action of arsenic and irral ation 
and whether the leukemias are raal y mewelastic 
diseases. " 


ces : die 
= a 

Dr. La rence advocated the use of small 
doses of radiephosphorus in leukemia, a Cose e 
equivalent to 4 to 8 roentgeys whole body ir- 
radiation per day for foyr to eight weeks. He 
does not use local irradiation at all. Radi8- 
phosphorus may be used even if there is anemia, 
but the dose must be smaller. Radiophosphorus 
Is dangerous ginless carefully controlled. 

It was agreed that Hodgkin’s disease is prob- 
ably a generalized disease even from the first. 
Dr. Newell acvocated the use of small doses of 
irradiation, beginning with doses of $0 roent- 
gens rather than 250. Dr. Falconer believed that 
the smaller the dose that could be used to re- 
lieve the patient's symptoms, the*better. The 
severity of the disease does not run parallel 
with the size of the tumors. A combination of 
arsenic and roentgen treatment in the leukemias 
seems to give better results than either alone. 
Audrey G. Morgan. 


Kerr, H. Dasney. Irradiation treatment of 
cavernous hemangioma with special reference 
to so-called contact roentgen irradiation. 
Radiology, Oct., 1942, 39, 383-388. 


Some authors hold that cavernous hemangi- 
omas are self-limited and may even regress 
spontanecusly, but the author has seén enough 
rapidly spreading lesions in infants to make 
him believe that they should be treated as soon 
as detected. Small superficial lesions up to 7 to 8 
mm. in d ameter may be treated with carbon 
dioxide snow but larger ones should be treated 
by irradiation. 

He gives tables showing the results in. two 
series of cases. The first series consisted of 96 
cases treated with radium plaques, § to 7 mg-hr. 
per sq. cm. being given the lesion at a distance 
of 2 mm. The results were good in 63.5 per cent 
of the cases, fair in 15.6 per cent, poor in 11.6 
per cent, and 10.3 per cent were inadequatelv 
treated or followed up. The other series cor- 
sisted of 49 cases treated with roentgen rays at 
a short distance by means of the Chaoul con- 
tact unit. With an intensity of about 120 roent- 
gens per minute at § cm. distance or 340 r pete 
minute at 3 cm. déstance, 300 to $00 r was given 
to the lesicn. In this series the results were good 
in 69.3 per cent, fair in 14.2 peicent, poor in 6.1 
per cent, and 10.2 per cent were indequate v 
treated or followed up. ‘ 

The slightly better results obtained with 
roentgen irra@iation are probably not of great 
significance*but the author emphasizes the fact 
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that in his hands short distance roentgen ir? 
radiation has given at least as good fesults as Sy- 
i . e 
treatment with radium plaques.—dudrey Go æ 
Morgan. f 








OrNborr, Bexjamm H. Roentgen therapy if 
-Fe management of some non-malignant dis- 
ecses affecting the organs of the female pel- 
vs. Radiology, Ar gust, 1942, 39, 127-134.-_ = 


fy perplasia and -umors cf the endometrigm 
an] myofibromata seem to be a rather cldfel 
related group of diseases of the tissues of t 
ferazle pelvis apparently brought about by 
com mon factor, est-in. The author's theory 
thet a predominance of the action of estrin and 
a lack of that or progesterore is brought about 
by the long intervals between pregnancy in 
mcdern life. 

Roentgen examination is of the greatest value 
in both the diagnosis and treatment of these 
cor ditions. It is believed that an irradiation 
menopause interferes less wigh later sexual life 
then a surgical menopause.elf a temporary in- 
ter ption of menstruation 1s desired, radium, 
shcwd be used beczuse of its more intense ac- 
tioa on the uterine mucosa and its lesser action 
on the ovary. If pernanent castration is neces- 
sae« roentgen rays are to be preferred because 
of them greater acticn on the ovary. It is gener- 
ally agreed that abcut 300 r delivered into the 
pelz& is required to bring about cessation of 
me rstruation at the beginning of the fourth 
decade of life. If radi im is used about £00 mg-hr. 
shou d be applied to the endometrium with the 
usua filter and plain applicator. Of course the 
detads of technique nust be considered in each 
ind vidual case. There has been a gradual change 
from surgery to irradiation in the treltment of & 
these non-malignant conditions. « ‘ 

[3 the discussion several physicians disagreed 
wita Dr. Orndoff's theory -hat a practically 
continuous state of pregnancy from maturity to 
the menopause world benefit the health Óf* 
wonen.— Audrey G. Morgan. 


Kaptan, Ira I. Rad ation ingcancer of the cor- 
pas uteri. Radiology, 1942, 39, 135-143. 


V'errheim's operacion has practically been . 
given up in favor of irradiation in the treatment 
of car cer of the cerviz but until recently surgere 
has been thought to be indicated in cancer of 
the body of the ute-us. The author reports a 
series of 101 cases treated at Bellevue Hospital, 
New York, which seem to indicate that this is’ 


' no longer the case. The policy at Bellevue Hos. 


pita, has been to irradiate operable carcinomas* 
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extent of the disease. Cases with o^ly prrnary 
radiation varying from 4,000 to œO r 


~~ of she bedy of the uterus followed by hystese- showed 75 per eent survival free ei disease in 


tomy six to eight weeks later. In inoperable 
«cases irradiation alone is used. The best method 
of irradiation is by the intrauterine application 
of radium, and part: the success in recent c ses 
has been du2 to the use of better applicatorg 
e describes and illustrates a ring applicato- by 
eans of which the radium can be applied at 
tẹ desired ^oints as shown on a roentgenogram. 
f the 101 cases « proved to be non-malignant 
nd 1 was not detanitely proved to be m Mig- 
ant. Among the 95 patients with defintely 
malignant lesions 34 are known to be dead. 
Among the,3: patients known to be living 7 
have lived one year, 4 two years, 7 three years, 
5 four years, I six years, 2 seven years and : 
each eight, nine, ten, eleven, thirteen and four- 
teen years. The 3 cases treated with the racum 
ring are too recent for a report of results. Ome 
was treatec bv goenrgen irradiation in 192% for 
benign bleeding ecmndrmed by biopsy and ater 
returned wath recurrent bleeding from a carci- 
noma also confimed by biopsy.—dudree G. 
Morgan. 


e REiNHARD, M. C., Gorrz, H. L., and Scprer- 


NER, B. F. A study of radiological treatoment 
of cancer of the cervix. Radiology, Auzust, 
1942, 39. 144-150. 

This article presents a study of 557 cases of 
cancer of the cervix treated in the New York 
State Institute for tae Study of Malignant Dis- 
eases from 1931 to 1935 inclusive. It represents 
all the cases of Stages 1, 11 and 111 accordi sg to 
the League of Nations Classification. The Stage 
IV cases were not mcluded. Graphs are 21ven 
showing the details of the results. The age graph 
shows a definite peak at 47.5 years. 


Among the 557 «ases, 457 were classifiec into 


e *two groups depemding on whether thev were 


given only primary irradiation or whetker in 


@ addition to this they were given further irradia- 


tion. Abou: half f required additional treatment. 


The sdtvisal ratt in this group is less than ^ thee 


group that required only primary irradiation. 
This might be due to the nature of the d.sease 
itself, extension of the disease to regions where 


* adequate dosage was not given, normal drfe-- 


ences ineitdividuals or the age of the patiens. 
Survival was better in the older age groups. Iso- 
dose and dosage distribution curves are aven. 
Survival ts progressively poorer with inczeased 


a 


otages 1 and 11 and $5 percent in the Stage 111 
-ases. It is probable that the pocrer survival 
-ate in Stage 111 cases is due tc the act that the 
disease has spread to regions that are net ziven 
adequate dosage and it therefore seems pri bable 
that dosage to the lateral parts cf the pelvis 
should be inceeased. Among the petients in all 
three stages who were given additonal irradia- 
ton the highest survival was in pattert who 
were given less than 2,000 r in addition to the 
primary irradiation., Audrey G. Morgan. 
. 

The intest ne m -adia- 
Feb. 15, 1941, 


WALLACE, WILLIAM S. 
tion sickness. 7. Am. M. ASS., 
716, £83—586. 


In view of the fact that the celon has fre- 
quently been studied with the intevtion o find- 
ing the cause of the diarrhea seen in radiation 
sacxness and the findings have been meonclu- 
stwe, and as diarrhea has been shown to be fre- 
quently due to disease of the small intestine, 
the author studied 10 patients wih caranoma 
of the cervix. The small intestine was examined 
before and after a protracted series of h ga volt- 
gg? roehtgen treatments. In most cases the rays 
were generated at 400 kv., using + mm. copper 
filter with a half-value layer of 5 nom. of copper. 
Three of the patients were each given about 
5,000 roentgens intravagina ly, using 250 kv. 
and filter of 1 mm. of copper, whie al! received 
between 1,700 and 2,200 r from eaeh of sm 10 by 
t5 cm. fields, around the pelvis. Befəre treat- 
ment, the small intestine in each csse presented 
essentially the normal appearan-e previously 
described by various workers. 

At the end of the protracted ser es of therapy 
in no case was there any demonsrab!2 change 
in the duodenum or jejunum, bots of which lay 
almost entirely outside the irresliated areas. 
The two most common changes were seg- 
mentation of the barium stream and *a-tening 
ot the pattern of the ileal mucosa. Segmentation 
was observed in all but 1 case atd changes in 
pattern, varying from a slight to a marxed de- 
gree, were found in 8 of the 10 cases. À decrease 
in motility waf shown in 7 irstanees, anc am ab- 
solute diminution in the diameter ef ʻe ileal 
lumen due to spastic contraction was shown in 
an equal number. There wae no apparemt quan- 
titative variation in effect cbtaired by*shghtly 
more than 20 per cent variation*n dosage, by 
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the use of 490 kv. and 1 mme of copper as com- Climical ewidence of regression of the tumor is 
pared to 490 kw. and 4 mm. of copper, or bv the eindicated in the patients’ re ief of obsttugtien. ° 
supplementary use of a heavy dose of intra- Rectal examination in every t of the 3a patients 
vaginal irradiation at 200 kv. and 1 mm. of cop- who returned for examination showed consid- 
per. Early in his investigation the author con? erablg reduction in size and softening of the, 
ceived the opinion that the syndrome of radia- gland. Further direct evidence of improvement 
tion sickness might be due to a failure of the is shown in the clearing of the urinary infection 
impaired mucgsa to absorb food materials, with Which most of these patients have before 4nd 
the production of an actual deficiency state, but after transurethral resection. "1 
this does not seem to be true when therapeutic The usual evidence of metastasis of carg- f 
doses of radiation are used. It appears likely noma of the prostate is seen in the bones of fhe 
that the diarrhea from deep pelvic irradiation is lumbar spine and pelvis. Following castrafon 
due to changes in the large rather than in the there is a striking change in -he picture. Ther ° 
small intestine, as all demonstrable changes in is a distinct smoothing and sclerosing of boi š 
the latter would tend to*produce am opposite detail approaching more norm al type bone. The 
effect.—S. G. Henderson. reaction is similar to that seen in post-irradia- 
tion healing. The authors also fcund regression 
ALvEA, Epwin P., and Henperson, A. F. Car- of pulmonary metastatic lesions in 4 patients 
cinoma of the prostate. T. Am. M. Ass., Dec.  follewimg orchiectomy. In 2 patients the met- 
§, 1942, 720, 1099-1102. astatic nodules disappeared completely .— 
Within the last two years a new approach to S. G. Henderson. 
therapy for carcinoma of the prostate has been . : = , ° . 
offered. The authors present a brief report of Creevr, C. D. lhe Clagnosis and RTE S ESN of 
the immediate results of castration in 40 cases early carcinoma of the prostate. 7. dm. M. . 
of carcinoma of the prostate. What the later Tss., Dec. 5, 1942, 720, 1102-1105. 
results will be they do not attempt to prophesy. Tae mcidence of carcinoma of the prostate is 
The immediate result with all these patients Increasing and its prognosis is bad. This rise 
was almost miraculous. Their general well being — seeifs to be due, not to a heigatened individual * 
and energy at once improved, their appetites susceptibility to cancer, but to a striking in- 
picked up and they gained weight. One of the crease in longevity. Despite this increase, early 
striking reatures of their improvement was the prostatic carcinoma continues to be a clinical 
rapid relief of metastatic pain, usually within — rarity. 
twenty-four to forty-eight hours after castra- Prostatic carcinoma causes no symptoms un- 
tion. til it interferes with urination or produces pain 
Castration was performed on 14 patients who by local extension or metastasis. Three-fourths 
showed no evidence of metastasis. It was hoped of the cases arise in the posterio- lamella at a 
by this, in addition to causing regression of the relat vely great distance from the yrethra; 
primary growth, to retard or prevent the spread hence obstruction develops late. The average T 
of the tumor. Seven of these have had roentgen — prostatie carcinoma grows slowly.*About $ per 
examination recently and as yet none show me- cent of prostatic cancers develop within spher- ø 
tastases. olds of benign hypertrophy which hide them 
The increase of serum acid phosphtase in car- from the examining finger. Most elderly mene , 
cinoma of the prostate is most interesting. Acid regard a certain amount of urinary difficulty as 
phosphatase is found in largest amounts in the an inevitable accompaniment of advancing æ e 
adult prostatic epithelium and carcinoma of the years. Many physicians are not thoroüghly 
prostate, which is a tumor composed of this cell. g aware of the serious significanc® of isolated hard 
When metastasis tgkes place, the tumor cells nodules in the prostate. The ezrliest carcinoma 
are expressed into the blood stream and lym- of the prostate which is recognizable clinically 
phatics and cause a rise in the s@um acid phos- appears as a small stony hard, irregular, poorly 
phatase. Therefore this is an indication of tu- circumscribed nodule. Not all hard nodules in 
mor or adult prostatic epithelium activity. This — ghe prostate are cancerous, ard careful study 
series shows that of17 patients with metastasis may de required to determine their nature. If , 
ro had formal eerum acid phosphatase and 7, the nodule persists, biopsy is iadichted, and it 
elevated. : is here that aspiration biopsy shoud be of great n 
e : 
P è 
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* value. In the author « experience, lyopsy can be 
doge safiscactorily i7 early cases only throvghe 


: e f : i " »" zd Ea 
w= perineal exposure urder direct vision. 


Reactions to radiation therapy are often se- 


were and auczhenticased cures few and far be- 


tween. Castration as developed by Huggins is, 
and will continue to be, very difficult to justify 
to the patiert withows symptoms, and it seems 


: e 
» have no place at present in the treatment ot 


‘ly cases without pain although often bril 
lid tly successful in late cases as a palliative 
neWsure. The use of estrogens in the early czses 
ippears to hold great promise, and it demands 
lgng and pa nstaking study. Like castratior, t 
has produced strikerg results in late cases. 
Transurethral reseccon, despite its immense 
value as a palliative measure, cannot be mer- 
tioned as offering any hope of cure. The cnl» 
method which can be said at present to offer a 
definite prospect of eure is radical perineal pros- 
tatectomy, so long advocated by Young. The 
mortality is as high as 19 per cent. There ts a 
very definite risk, of incontinence, permanent 
incontinence Faving resu ted in 2 of 10 cases at 
the University Hos» tal. The chief obstacle to 
the satisfactory use of radical perineal presta- 
tectomy is its low tate of applicability, waich 
can be overcome omi» by a campaign of ed yca- 


e . . 4 - 
tion designed to lead to early detection of pro- 


static carciroma. The wr ter believes this opera- 
tion is worthy of a widespread trial, espec ally 
since it carries a better chance of cure than any 
other method.— S. &. Henderson. 


TuoMPscN, Gershom J. Transurethral vesec- 
tion of malignant lesions of the prostate gland. 
7. Am. M. Ass., Bec. «, 1942, 720, 1105-3109. 


Because of the nature of malignant disease of 
the postate gland, the patient generally 1s tree 
of symptoms until -he lesion is rather well ad- 
vanced. Most surgeons who have advocated 
radical perineal prostatectomy have freely ad- 


e mitted that the procedure can be utilized in 


only $ per cent of cases or less. Baron and An- 


egrist studied the ineidence of occult adenocarci- 


noma of the vrostate gland among men beyond 


, the age of fifty. They found that carcinoma of * 


the prostate gland cannot be detected early 
enough by any clm:cal method of examination 
now known to make it possible to effect cure bv 
*radical surgical ex-irpa-ion. 

During she past ten years at the Mayo Clinié 


*, the author bas not employed radical perineal 


prostatectomy. The evidence at hand clearly 
indicates thet wher carcinoma of the prcstate 


EN 
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eias] has developed sufficiently to rause uri- 
nary obstruction the disease has spread tireugh 
the perineural lymphatic vessels anc carnet be 
comolete y eradicateg by any surgical proce- 
Sure. It is Thompson's present atctue2 that 
transurethral resection which adequately re- 
moves all the obstructing tissue, combined with 
bilateral orchiectomy (or, if the patent re uses 
this. irradiation or the adminstraticn of 
diet avIstilbestgol), offers the patient far better 
prognosis than does any radical procedure. This 
scbeme of treatment is accompanied by much 
less risk to life than is the radical operator and 
afers almost certain assurance thar cortrol of 
miz-uritiore will be perfect. 

[n defense of this attitude the aut tor resents 
a statistical study of a group of $57 cases of 
nahgnant neoplasms of the prostate g and in 
which transurethral resection was perto-med 
Jur ng the interval 1924 to 1941 inctusrve. I nis 
group of 887 is composed only of patients who 
had definite symptoms or urinary obstruction. 
Transurethral resection was perfermed with 
either the Braasch-Bumpus, Sterm McCarthy 
ar Thompson resectoscope. The removal of all 
obstructing tissue was the aim of the su-geon 
m each case. Ease and comfort in voiding, with 
excellen; immediate control, is the rule. Only 
ewceptionally is there any urgency, ard very 
rarely does permanert incontinence res dt. 

In practically all cases (858 of the 877, or 97 
ner cent) the neoplasm was adenocarcinoma. In 
22 cases, or 2.5 per cent, the lesicm was squa- 
maus cell epithelioma and in 7 it wes mixel and 
sc vamous cell carcinoma. In apprexinsately 56 
per cent of the cases the lesions were of Grades 3 
and 4. 

Of the 877 patients who survived operation, 
206, or 23.5 per cent, were irradiated. Wrh the 
exception of a few instances in whieh raden 
seeds were implanted into the prostatic capsule 
through the perineum, treatment was »y roent- 
gen rays. Of 69 patients who received treatment 
prior to 1937, 10, or 14.5 per cent, have lived 
five or more years. Thompson ana yzee a group 
of 337 patients who were optr&te’ or prior to 
1937. Three of these patients died m the haspi- 
til. Of the 334 patients, 32 were traced™and a 
f»-al of 46 patients, or 14.1 per cert, were found 
t» have lived five vears or more aftzr lezv ng the 
Hospital. No patient who had a tumor of Grade 
4 survived operation for as long 3s fre years. 
No claim to cure is made in any case, and all the 
cperations were done purely as’ palliative pro- 
cedures.—S. G. Henderson. e 
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Nesnrr, REED M., and Cumatines, Roperr H. slow no favorable response at any time follow- * 
Prostatit carginoma treated by orchiectomy. ing operation, while 10 are considered delayed De 
J. Am. M. Ass., Dec. 5, 1942,20, 1109-1111. failures, having enjoyed freedom from. all Sub- 

T r ective evidences of -heir disease for periods of 
The authors present data on 75 cases of pro ) P 
. three to twenty-two months before symptoms 
static carcinoma treated by orchiectomy at the E à : e 
a ; "de. ZA f. Trecur-ced after gonadectomy. Regardless of the `s 
University Hospital and observed for periods of jeans e i ur eodd" 
a: = . possi oility of failure in some cases 1t is evident 
at least $x months following that procedure. 
sae = | that gonadectomy is a worthwhile procedure in 
Eleven cases ôf 23 so examined (39 per cent) 
| : M. ‘advanced prostatic malignancy and should bq - 
showed elevated serum acid phosphatase levels 
eg - recommended when the diagnosis is establishe 
of 6 King-Armstrong units or higher. In 42 of P zs . 
uin i a, — SG. Henderson. 

the cases pain of metastatic origin was com- 

plained of on admission. Five obtained no relief G A B. S “acid” ph 

whatever following operation, while 27 obtained 7! E jor wid ‘poet sine k hg , 

complete relief of pain and 10 obtained partial dened E a MY Puig iba] ° 

relief. Eighteen patients complained of sig- p ns M. Ast, Dec. $, 1942, 

s ^f; - 

nificant weight loss on admission to the hos- Em SPESTRENIE " 

pital. Thirteen of these regained their weight While investigatirg the source of “acid” 

losses. Thirty-eight additional patients have phosphatase in urine, Kutscher and Wolbergs 

had appreciable gain in weight since orchi- in 1935 discovered that normzl human prostate 

ectomy. Nine patients at the time of orchiec- tissue is extremely rich in an "acid" phos- 

tomy complained of significant difficulty with phatase. The enzyme does not appear in appre- 

urination. All these patients have experienced ciable amount in human or anonkey prostate 

more normal urination since orchiectomy. tissue until puberty Prostatic "acid" phos- 

Forey-one of the 75 cases have been examined phatase is believed to have some distinct e 

rectally at least six months after operation.  physiclogic function, but the precise nature 

Twenty-seven cases showed definite regression of this function is not known. 

in the size of the prostate gland although still Apart from occasional highlv undifferentiated 

recognizable as carcinoma to palpation. Eight — pro*ratic tumors which do not elaborate the. 

cases have shown a regression in size so that tht — enzyire, carcinomatous prostate tissue contains 

prostate is now atrophic, firm and smooth with large amounts of "acid" phosphatase. This 

no obvious infiltration. The prostates in 6 cases holds ^ot only for tumor tissue at the primary 

have changed from a condition which was ob- site but also for distant metastases. When car- " 

viously malignant before operation to a con-  cinomatous prostate -issue metastasizes, inva- 

sistency now unrecognizable as neoplastic by sion of lymph or blooc channe s is accompanied 

rectal examination. Positive roentgen evidence by escape of the prcstatic secretion into the 

of skeletal metastases was found in 31 cases. In circulation. Because of its high “acid” phos- 

12 of these a roentgen examination was made at phatase content, the prostatic secretion present 

least six months following orchiectomy. Four in blood can readily ve detected by nfeans of - . 

show definite regression of metastases, while 8 appropriate chemical methods for estim&ting 

show an increase in the osseous changes. the “acid” phosphatase activity of blood serum, ø 
In summarizing, the authors state that in 48 which is increased br influx of the prostatic 

cases pronounced clinical improvement has oc- enzyme. The high "acid" phosphatase content ` 

curred. These patients have all shown regression of most prostatic carcinomas indicates that ° 

of the primary neoplasm, have all gained these tumors are not composed of functionally 

weight and all whp had pain prior to orchiec- embryonal cells (since immature prostatic tis- * 

tomy are now free from it and all are voiding „sue is virtually devoid of the enzyme) hat rep- 

. . . - . e 

satisfagtorily. Seven additional patients have resent a type of malignancy made up of. 

hatf complete relief of sy mptoms but there arg physiologically mature epithelial tissue. ‘ 

no objective evidences of imprevement either Normal human seram contains very small 

in the primary reoplasms or in the raentgeno- amoun-s of “acid” phosphatase, less than 2.5, . 

grams. There have been 20 failures. Four pa- units activity per IOC cc. of serum as déter- “ 

tients have died ofcarcinoma and 1 from con- mined >y an adaptaticn of the King and Arm- " 

gestiveeailure and infection. Fifteen living pa- strong method for "alkaline" phosphatase. * 

tients are considered. to be failures, § have This normally occurrir g enzyme is not of pro- * 
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Static origin. Elevated values, for the most part 


mar. higher tRan encountered in any other disease, 


are P btained i in abou- 85 per cent of a total of 


177 cases of proved or suspected metastatic 


ostate cardnoma. About go per cent of pa- 


tients with prostate carcinoma but without 
roentgenograshic evidence of bone involvement 
gavévalues consistently less than 3 units, as cid 
normal subjects, all patients sich prostatic 
ase other -han carcinoma and more than go 
‘ent of a total of 853 cases of nonprostanc 
SiseXse. There is no general agreement at pres- 
ent as to the critical "acid" phosphatase level 
ofthe serum which may be accepted as diagnos- 
tic of prestate carcinoma with metastases. 
However, fol ow-up st adies of any one patent 
with prostate carcinoma indicate that the de- 
velopment of metastases s accompanied by a 

rise in serum “‘acid”’ phosphatase above normal 
levels and thet subsequent spread of secondary 
involvemert is accompanied by further m- 
creases in serem "acid phosphatase activity. 

The increase in Ser um "alkaline" phosphatase 
IS of osseous -rigin and redects the extent and 
vigor of the osteoplastic reaction of bone at *^e 
site of skeleal metastases; but this rise is 
unspecific, being common to conditions char- 
acterized by widespread, accelerated ostgo- 
aie activity or by cbstruction of the biliary 
tract. The increase in serum "acid" phospha- 
tase, on the c ther hand, is a more specific amd 
constant mar festatior of metastasizing pros- 
tate carcinonz.. 

Clinical Applications of the Serum "dca" 
Phosphatase Jetermination. The method is in- 
capable of dececting prostate carcinoma which 
has not yet n etastaswed. The determination 5 
often pafticu arly helpful when interpretation 






of roantgerograms as regards the presence of 
Differentiation. of 


metastases is inconcl sive. 
Paget's diseze from osteoplastic metastases 
secondary ro prostate carcinoma is facilitated 
«Py the test. 4 definitely and consistently 1n- 
creased serum "acid" phosphatase level hss 
ebeen feund to be a generally reliable contrairc - 
cation to radical pyosta-ectomy. With the intro- 
„duction of treatment Fy androgen control, che 
‘determinatior of serum “acid” phosphatase ìs 
become an aamost indispensable guide to -he 
selection of patients tor castration, the regula- 
tion of estrogen therapy and the critical evalua- 
tion 


e treatment. Various observers have noted aa 


„early precipitous fall in serum “acid” phos- 


ind aaa ual hia t LA 


Ó 
phatase, often seeneatter the frst tfen ‘tour 


ehours following treatment by qastration. As 


regards the effect of estrogens on the scum 
phosphatases i in patients with metastatic pros- 
tfte carcinoma, only *meager data are asail- 
able. These make it clear, however, tlrat estro- 
gens in appropr iate dosage generally -ayse € fall 
in serum "acid" phosphatase ard 3 Gelayed rse 


in serum "alkaline" phosphatase.— S. C. Xen- 
dersom. é 
MISCELLANEOUS 


Miter, Kart R. A simple foreign body a=al)- 
zation device applicable to standard Fusro- 
scopes. Radiology, Oct., 1942. 39, 464—465. 


When the author tried to use the methods 
of foreign body localization, previously. ce- 
scribed, on his G. E. fluoroscopic table he fonnd 
he could not use them withovt changiag. the 
design of the fluoroscope, changing tae areunt 
of shutter opening or getting special appa acus. 
Therefore he worked out a simple parale o- 
gram system of foreign body localizacion waich 
is described in detail and illustrated. It is a sn- 
gle tube shift method which can be used wath 
any ordinary fluoroscope. The depth of the far- 
eign body 1s given directly on a 4 to 1 scale. [n 
us ng it with various test objects he has ‘cand 
that its accuracy is well within 5 per cent.— 
Andrey G. Morgan. 


Warren, SHIELDS. Blood findings in cyclorrom 
workers. Radiology, 1942, 39, 194-199 


Monthly. blood counts were male cr 34 
workers of the cyclotron group o: Harvard 
University and 51 of the Massachusetts In- 
stitute of Technology group. Forty-two were 
followed for over a year with the object ct fnd- 
ing whether they were njured by the rad .ateon. 
The results were for the most part negative As 
with roentgen or radium radiation there & at 
first a transitory decrease in the white cell 
count followed by a rise. The fal is more 


marked in the lymphccytes than in the poly a» 


morphonuclear leukocytes. Thefe were 


Sp ra ci- 


*viduals in whom there were quite masked væta- 


tions in the white cell coun® Graphs skag 
the findings in these cases are given. When 
slight irradiation causes marked vamatiens in 
the white cell count it indicates that the subyect 


of resuEs with these several forms of® has an unstable bone marrow and such persons 


should not be allowed to work with the scy=bo- 


tren. 
. 
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a ecounts above five million and hemo- 
globin levels above 100 per cent were found in 
several cases. None of the group showed a per- 
sistent anemia and nucleated red cells were not 
found in anv of them. "Apparently adequafe 
precautigas are taken for the safety of these 
cyclotron workers. .udrey G. Morgan. 


. * 
FRED J. The cyclotron as a medical 
Radiology, 1942, ,39, 440-453. 


This was a lecture delivered before the Kala- 
mazoo Academy of Medicine in honor of Augus- 
tus Wa-ren Crane. It reviews the work done by 
physicists in developing the cyclotron for *atom- 
smashing’ or the breaking down offatomic nu- 
clei. The largest of these cyclotrons is located 
at the Crocker Radiation Laboratory at the 
University of California, Berkeley. 
this instrument intense beams of high energy 
particles can be p and manipulated eas- 
ily and accurately. Natural radioactivity exists 
only i In actinium, shertone and uranium. But by 
means of this method radioactive isotopes of all 
known elements can be produced. 

Thess discoveries may be utilized in three 
ways 11 medicine: (1) experimentation with 
radioactive tracer substances in biology and 
medicine: (2) experimental use of astificially 
produced radioactive isotopes given internaMy 
for the-apeutic purposes, and (3) the substitu- 
tion of fast neutrons for roentgen rays and ra- 
dium rays in external radiation treatment. The 
accomplishments in these fields so far are dis- 
cussed. Intracellular radiation with radioactive 


HonpcEs, 
instrument. 


isotopes seems to promise the production of 


selective ionization in the very tissues where 
ionizat om effects are desired. This has been 
tested n the treatment of leukemia with radio- 


active phosphorus with good results. The use of 


neutrons as a substitute for roentgen or radium 
therapy is still in the experimental stage but the 
results of the experiments are of intense interest 
to physicians and radiologists. Audrey G. 
Morgan. 


es 


AEBERSOLD, P&uf. C. The cyclotron; a nuclear 
transformer. Radiology, 1942, 39, 513-640. 


— fr cyclotron p generally called an ato 
smasher, but it is really a nuclear transformer, 
as its work is to transform the nualei of che 
atoms, which are ten thousand times smaller 
than the atoms themselves, changing them irto 
new f@rms. 
nuclear transformation is given, beginning with 


e nitrogen with natural alpha parzicles afd trans- , 


By means of 


A etechnical review of the work of 


the work of Rutherford in 1919 who bombarded” 

Ee, 
formed the nitrogen nuclei inte oxygen nuclei gam 
and continuing up to the work of E. O. 
lawgence who conceived the idea of speeding 
part cles up to very high energ es for the bom- 
ba-dment of the nucleus bv giving them succes- 
sive accelerations, so that much lower volfages 


® 
al | be used instead of the much higher ongs 


recurred to give the total acceleration at gfe 
push. 

The different types of cycktron from thf 

frst to the present one are ilustrated and a 4 
photograph given of the giant cyclotron labora- 
tory on a hilltop abeve the campus of the Uni- 
vers tv of California. The building resembles an 
observatory which is used to lodk out at ob- 


jects millions of times larger than man, while 


the cyclotron is used to investigate and work 
with mfinitesimally small part cles, millions of 
times smaller than he.—./udrey G. Morgan. 


- rs e - . . 
H«wvicros, Joser G. The,use of radioactive 
-racers in. biology and SERN: Radiology, 
Nov., 1942, 39, §41-57 


Until the discovery of artificial radioactivity, 
the only way of studying metabolism was by 
ch®mical methods which have serious limitas 
tions as large amounts of the substance to be 
studied must be administered which frequently 
disturbs normal metabolic processes so the pic- 
ture cbtained may not be a true one. But now -~ 
that -adioactive isotopes of all the elements 
have been discovered, it is poss.ble to “tag” the 
elements in the bas with ar-ificial radio-ele- 
ments and their course through the body can be 
stucied accurately and in detail. 

There are three techniques for using radio- © « 
active isotopes of stable element? as traders in 
the biological sciences: (1) the assimilation and & 
elmimation of the compound may be deter- 
m ned quantitatively by direct measurement af 
the radioactivity of samples of tissue after their 
renoval from the body; (2) the selective ac-  , 
cumulation of radioactive isotopes of Several” 


e elements may be observed in*the living animal 


by measurement of the radioactivity of the* 
structures in situ, and (3) the distribution of the - 
raboactive element may be studied by means 
of photographic films. The firs- is the commons 


eest of these methods. The elements most inten- 


sively studied are phosphorus and Voi a x œ 
The “ormer has proved valuable not only 
biologic research but in the treatment of tumors P 


VoL. 51, No. 4 


"and the leukemias while the latter has proved 
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 valnable in zhe treatment of hyperthyroidism. * Kenny, Jonn M., and Craver, LLa F. Fur- 


ee 


The radioactive isotopes of only 21 elements 
have been studied and as each of the 92 ele- 


=A ents has cne or mcre isotopes the biolegical 


*.bone tumors, Radioactive 
. valuable in the crzatment of hyperthyroid’sm. 
' —Audrev G. Morgan. 


and therapeutic poss bilities of this method of 
wesearch are practically unlimited. The biol»gi- 


al tracer research in metabolism must preced2¢ 


e therapeutic application. of the element. 
Audrey G. Morgen 


o V-Brzn, B. V. A., Lawrence, Jonn H., and 
Stone, Eozerr S. The therapeutic use cf 

* artificially produced radioactive substances; 
radiophosphorus, radiostrontium, radioiocine, 
with specia! refereace to leukemia and allied 
diseases. Radiology, Nov., 1942, 39, 573-597. 


Artificial y radicactivated elements may not 
only be used zs tags -o follow the course of their 
inactivated isotopes through the body but as 
they emit rays similar to those given off bv ra- 
dium they may be used in treatment as substi- 
tutes for radium. | Fe method of preparing and 
assaying rad ophosphorus is described in de- 
tail. Naturally a millicurie of radiophosphorus 
is not comparable to a millicurie of radon in 
therapeutic effect. No means is known of ap- 
lying radiation selectively to certain tissues. 
or of delivering a uniform amount of radiation 
of each cu»ic centimeter of tissue in the body. 

Radioactive phosphorus has proved perticu- 
larly effective in the treatment of caronic 
lymphatic and myelogenous leukemia, po y- 
cythemia vera ard lymphosarcoma. Its valve 
in the treatment of Hodgkin's disease has rot 
yet been demonstrated. Nor has its value m the 
treatment of mul-zple myeloma, metastatic 
carcinomfa and some other conditions beer defi- 
nitely, established but as these diseases are 
inevitably fatal otherwise it is justifiable to 2x- 
periment with its use. Illustrative cases of -he 
diseases treated are described. 


¢® Chrommm phosphate may prove of value in 


the treatment of primary and metastatic tu- 


emors Qf the liver nd spleen and of neoplastic 


eus tects Dl aca T 
diseases cf the reg -ulo-endothelial system as it 


„concentrates selectively in this system. Rad o- 


active strontium has a half-life of fifty-five days 
and emits rays of an energy similar to those of 
radiophosphorus. ]t concentrates selectively in 
the bones like calc um and may prove valuable 
in the treatmert of primary and metastatic*® 
iodine has proved 


E 


"roentgen therapy in many cases. |~ 


ther experiences in the treatment of lym- 
è Dhosarcoma witheradioactive  -hosplorus. 
Radiology, Nov., 1942, 39, 598-609, 


The authors have used radicphospheras in 
treatment of 22 patients wit? a proved 
diagnosis of lymphosarcoma. The pstients were 
rot selected agit was thought best to veat all 
stages of the disease in order to deverrmne the 
value of the treatment. The greater danger in 
the use of radiophosphorus is damage to the 
bone marrow and therefore frequent blood 
counts wert made during the treatment The 
blood count was frequently decreased det the 
decrease was seldom serious. 
Details of the results are given Te of the 


patients, or 46 per cent, are living; 12, or 54 per 


cent, are dead. Four of the patierts bac com- 
plete remission and have been free of cisease 
for from three to twelve months. Two had 
recurrences which were controlled bv farther 
treatment; 3 had 7« per cent regression and I 
had about ṣo per cent regression. S »f the 
living patients had had roentgen tmeatment be- 
fore being given phosphorus; this kad concrolled 
the disease in 3 cases and partially cortrelled it 
im the other 3. Ten of the 12 patents who are 
dead were not helped at all by the phesohorus 
treatment. Eleven were later gimen ~centgen 
treatment without any perceptmle -ffect on 
the disease. Five had been treated with roent- 
gen radiation before treatment with phos- 
phorus, with partial control n 2 and r » control 
in 3. Five of these cases were classited as leuko- 
sarcoma which is an acute form = lym»hosar- 
coma. 

The remissions after phospho-us *-eatment 
seem to be longer than after roentger treat- 
ment. 

For phosphorus to attain its maximun effec- 
tiveness the lesions must be reasenatly radio- 
sensitive. Because it reaches al areas of the 


disease, phosphorus is not only a good methode 


of primary therapy but a vatudde adayact tc 
t were 
given routinely to all pat. dts whe Fa, 
sbonded to rogntgen irradiatica with gooc 
regression of symptoms farther irzc-ivatior 
might take place in those areas end biden foc 
might also be inactivated. This should prolong 
the periods of remission and might n some 
cases prolong the periods of xm: ison and 
might in some cases qomple-ely cure the disease 


T 
i 


It is li ed that phosphorus should be used 


either primarfly or secondarily in practically * 


all cases of lymphosarcoma.---dudrey G. Mor- 
gan. » e 
* 


Frrz-HvucH, Tuomas, JR, and Hopes, 
PHILIP I. Clinical experience with radip- 
phosphoru$ in the treatment of certain blood 
dyscrasias. Am. J. M. Sc., Nov., 1942, 204, 
662—66«. : 


The authors have been supplied with enough 
radiophosphorus to treat 38 patients, 8 of them 
with polycythemia vera, 5 with chronic myelog- 
enous leukemia, 4 with chronice lymphatic 
leukemia, 4 with acute leukemia, 5 with Hodg- 
kin’s disease, 6 with lymphosarcoma, 1 with 
multiple myeloma, 1 with reticulo-endothelio- 
sis, I with reticulum cell sarcoma and 3 with 
metastatic carcinoma. 

Radiophosphorus has an atomic weight of 32 
and is therefore called P*?, It is produced by 
bombarding ordinary red phosphorus whose 
atomic weight is 31 with rapidly moving deu- 
terons in a cyclotron. It has all the properties of 
ordinary phosphorus with the addition of 
radioactivity. 

The material in solution may be given by 
mouth or injection. Oral doses vary E I eto 
20 mc. and intravenous doses from 0.2 to 2 mc. 
T ; 
clinical condition of the patient and his re- 
sponse to treatment; also the frequency of 
dosage. Some patients are given a dose once a 
week, some 3 or more times a week. 

Radiophosphorus has proved at least equal 
in value to other methods of radiation therapy 
in some of the malignant blood dyscrasias. It 
has some advantages, such as ease of admin- 
Istration, absence of marked radiation sickness, 
more concentrated effect on bone marrow and 
more prolonged remissions in chronic leukemia 
and polycythemia vera. The authors have not 
found it of any value in the acute leukemias. 


ms — Audrey G. Morgan. 


piai Leonipas D. and Gotpscumipt,?® 
bi rn AND. Th? concentration of P? in some 
superficial tissues of living patients. Radidl- 
0g), Oct., 1942, 39, 454-463. e 
This paper describes the technique used in 
determining the goncentration of P*' in normal 
and pstthologieal skin and gives the preliminary 
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results fouħd in 3 patients who were taking 
treatment with radioactive 5hosphorus. Qrte of 


these patients had melanoma, the ethes two 


mycosis fungoides. The P® concentration was 


/ 


determined by means of a Geiger-Miil ee —À 2 


cour ter. 
-t vas found that the activity was greater ig 


w skin overlying bone than in that overlying soft 


tissues. In all 3 pathological cases the rate 
uptake and rate of elimination of the P? 
radically different from those in normal : 
In -he case of melanoma in the course of time it 
was ‘ound that the activity of the melanogc 
nocules increased in proport on to that of nor- 
ma skin. On comparing the P? turnover in 
Cases 2 and 3 of mycosis fungoides it was found 
tha- it was greater in Case 2 than in Case 3; the 
former case was the more malignant. This is in 
accordance with the rule that radioactive phos- 
phorus is metabolized in greater amounts by 
mal gnant that by normal tissue. This suggests 
the possibility of usmg the &urrover of radio- 
active elements as a quantitative index of the 
degree of malignancv of tumors. Needless to 
say, the possession of such an index of malig- 
nancy would be of great value in the study of 


tumors.— Audrey G. Morgan. 
e D 
Rasmussen, RICHARD A., and Apams, W. E. 


Experimental production of emphy sema. 
+» ept., 1942, 70, 379-395. 


Experiments were made on dogs in an effort 
to determine the cause of emphysema. The 
dogs were subjected to intermittent overinfla- 
tion of the lungs simulating repeated attacks of 
asthma over long periods. Details of the experi- 
ments ace given and photomicrographs of the 
histo ogical findings. 

Biweekly pulmonary overinflason alorfe with 
a pressure of 35 mm. mercury over periods as 
long as eleven months failed to produce true 
emphysema in dogs. The pressures used were 






e. 
high enough to cause marked lowering of the 


systemic arterial pressure and a marked rise of 


the per pheral venous pressure, and in 2 case? 


pulmonary air embolism ane Femorrhage Into 
the lung parenchyma. . 

Emphysematous changes wer2 brought about 
in the lungs of one dog which saowed evidence 
of an old pneumonia. This suggests that a coms 


a Dinatior of infection and overdis*entiom may 


LÀ 
be the cause of emphysema.—.4udréy G. Mor- 
gan. ° 
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Inasmuch as tae recognition of bronchi- 
*ectasis depends vpon a critical estimate of 
the patient's history, clinical manifesta» 
tions and rgentgero ooraphic observations, it 


‘eee of these signs in the ciagns!s 
ronchieztas19. 

The fnaterial consisted of o5 cases ir 
which bronchograms had beea mec anc 
where prebronchographic roeatger grams 


©. AND RADIUM THERAPY 
b 
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i TH? DIAGNOSIS OF BRONCHIECTASIS 
IN YOUNG ADULTS ` "m 
PREBRONCHOGRAPHIC ROENTGEN MANIFESTATIONS OBS#R¥ED °° 
AMONG MILITAEY PERSONNEL 
By CAPTAIN WILLIAM A. EVANS, JR. e 7 
Medical Corps. Amy of the United States 
» anc " 
$ CAPTAIN LEON J. GALINSKY 
Medical Corps, Army of the United States e 
a 
RONCHIECTASIS has been the most particularly in regard to zhe prebroacho- 
common chreric pulmonary condition graphic roentgen manifestations im the 
*at this Station Hospital. This has also been lyngs. For various reasons, tte sollier's 
the experience of Thomas.! The high in- history as revealed by response :5 que: tion- 
cidence during a period of a few months m ing proved in general to be un-eliable and 
a group of apparently healthy young men the roentgen data therefore assumed amore * 
who had recently passed draft board exam- prominent rôle in raising the -uspicon of s 
inations was surprising to us. Pulmonary bronchiectasis. Diamond and Vaa Loon?” , ' 
tuberculosis appea-s to have been excluded have similarly noted that “e clinical y e. 
far more effectively at induction stations. picture is not a reliable incex œ th= cegree 
While tuberculosis is undoubtedly of great of anatomic change." By anc laze, the 
epidemiological importance, bronchiectasis patients n this series were adirittec ʻo the 
carries with*it a prognosis as serious for the — hospital with acute respirator? irfections 
life and health of tre individual. From both and were under a period of obs=rva-in for 
military and industrial standpoints, with some weeks or months before brancho- ` 
their similar responsibilities for disability grams were made. In the study x the -oent- 
compensation, bronchiectasis—its course  genograms obtained during -ais period, "4 
characterized by repeated severe respira- certain prebronchographic si n.of bren ches 
tory tact infections and culminating in , ectasis became evident. 2 rocgegeno- 
- early death— ass. mes a significance of more grams were then reviewed, to de ermige the 
than acacemic interest. j xx + on 


seemed profitable to review our senes were available for examuirfa on. * rank 
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bropehiectasis was observed if 37 cases, 
M. $ questionable% bronchiectasis in 
24 and no bfonchiectasis in 34. Of the 37 
cases with frank bronchiectasis, the loca- 
tion was observed to be in the right lung 
In 13, inethe left lung in 16 and bilateral in 
8. A similar distribution was obtained with 


the minimal or questionable bronchiectasis 
included (Table 1). 


TABLE I 


LOCATION OF BRONCHIECTASIS 





Bronchiectasis 
e 


* 
Minimal Frank Total 











ight lung 13 3 26 





Left lung 9 16 2 
Both lungs 2 8 10 
No bronchiectasis... — — 3 
Total 24 37 95 


PREBRONCHOGRAPHIC ROENTGEN EVIDENCE 
OF BRONCHIECTASIS 


Slowly Resolving Bronchopneumonie (Vig. 
1,7 and 1B). The majority of the eztients 
showed evidence of a basal bronchc pneti- 
monic infiltration on the initial roen-geno- 
gram. Often the symptoms were mild and 
the appearance of the lesion would have 
warranted the diagnosis of “primary atypi- 
cal pneumonia" now acceptable in many 
quarters. Usually these small basal infil- 
trations resolve completely in a per od of 
ten to fourteen days. When the lesion 
shows only partial resolution in two weeks 
and persists for three or four weeks or 
longer, bronchiectasis should be stronglv 
considered. In this series a slowly resolving 
bronchopneumonia was observed in 28 of 


* ehe 37 cases with frank bronchiectasis, in 


14 of the 24 with minimal or questionable 


broncMectasis and in 11 of the 34 where no * 


Dageehographic @vidence of bronchiectasis 
was obtained. i d 

Prominent Pulmonary Markings (Fig. 2). 
A frequent but less definite and reliable 
sign of bronchiecgasis was the accentuation 
of the bronchial markings in the basal and 
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peripheifll lung fields. This was interpreted, 


as a peribronchial infiltration. Normally 


> the bronchial markings become verw fine * 
and inconspicuous as they appréach* the 


periphery of the lung but when they are 


accehiruated just above the diaphragm and u- 


especially in the costophrenic sulcus, bron- 


chiectasis may be suspected. The exten? 


and character of the hilar and perihildt 
deposits do not seem to be of so much 
Impcrtance in this regard. A basal peri- 
bronchial infiltration is frequently observed 
in association. with a slowly resolving 
bron-hopneumonia. Prominent pulmonary 
markings of this character were observed in 


5 5 | 





in 13 of the 24 with minimalor questionable 
bron-hiectasis and in 20 of the 34 with no 


bronchographic evidence of bronchiectasis.. 


Recurrent Bronchopneumonia (Fig. 3). A 
less common but nevertheless dependable 
sign of bronchiectasis was the observation 
of a Dmeumonia recurring in the same area 
of th» lower lung fields after an interval of 
a few weeks or months. Undoubtedly if the 
observations had extended over a period of 






vets this would have been a more fre-* 


quen- and reliable indication of bronchiec- 
tasis. In our series a recurrent broncho- 
pneumonia was found in 6 of the 37 cases 
with a frank bronchiectasis, and in 2 cases 
where no bronchiectasis was detected 
bronchographically. 

Atelectasis (Fig. 4). For a number of 
vears the association of bronchiectasis and 
atelectasis has been remarked. Th® recog- 
nitior of a triangular segmental arĉa of 
atelectasis in the lower medial lung fields, 
particularly in the course of pneumonia 
in children, has been described as 
forerunner or accompaniment of bron- 
chiectasis. The relationship of atelectasis 
and bronchiectasis has been examined 
experimentally by Tannenberg*and Pin- 
ner. They conclude: “A comparison of 
the experimental observations with the 


charges seen in human pathology makes. 


gt more probable that uncomplicated 
atelec-asis per se has no bearing whatever 
on the development of brohchiectasis. 
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Fic. 14. Basal brcgchopneumonia persisting w th ve-y little change during a period of eightem djs, o» 
" ; » £ a. T 2. 
served in a patient examined routinely for an ov?r-sge discharge. Inquiry elicited a histery ef mild 
. . . . : i = y a . 
chronic prodluetive coigh following pneumoria in 1925. Bronchograms, made on tle basis «f. 59mm, 
interpretatiea, revealed ar advanced saccular 5ronchilictasis with some atelectasis involving »articular y 
the right middle lobe. d 
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— Fronchopgeumonia at the base of the left tire r i -r DT 7 
observation period in a patient admitted to E in spita? with clinical evidence of acate respiratory infec- 


a 
tion. History disclosed three agtacks of pneunfbnia in childhood, with occasional but mild subsequent 
respiratory infections. An advanced sgccular bronchiectasis was demonstrated in the left lower lobe in 

Ñ . ^ . e 
bronchozrams made on recommendation of the roentgeno ogist. ° - 
° . 
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Fic. 2. Preminent bronchial markings observed in the Le mecial pogtion of the rigat lurg over a peria 
of two and one-half months in a patient with no com plzint butewith a history of frequent respiretery tract 
.e€. > " e n " . j i . 
infections associated with protracted moderately procuctive cough. Bronchograms made ac the suggestici 
^ a . ; ` . . - ] 
of the fcentgenolegist demonstrated a moderate cylindrical bronchiectasis at the base of the ngat lower 
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Fic. 3. Recurrent basal bronchopneumonia witain an interval of two months and evidence of slow resolution ix 
with persistent peribronchial infiltration in the second Sittack. The patient gave a history of a severe pneu- 
monia in childhood? but subsequent respirato-y tract infections were infrequent and mild. Thg prebroncho- .. > 
graphic roentg@nograms were considered strongly indicative of bronchiectasis and bronchograms demon- 4 
. . e A x * 
strated a cylmdrical right lower lobe bronch ectasis. : 
e 
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There ig, however, arfpther relationship of seem to be the result of a fibréss^ia the ,. 
thesee two conditions. Both may be pro- involved pulmonary segment racher man 
duced bf the same cause. Atelectasis in the mechanical effect of simple brcr ial 
chjldren and the other primary disegses obstruction. The prebroachogr i= ayi- 
which are found frequently in the history dence of a contracted lung was observed in 

of bronchiectasis are caused almost without 17 cases of the 37 with frank brer ch « -ta- 


Aception Ev inflammatory conditions in is, in 5 of the: 24 with mimmmaloreuest on- » a 


the lung. Bronchial exudate and inflamma- aia bronchiectasis, and 3 o7 the 34 w ere 
tory swellinz of the bronchial mucosa may no bronchiectasis was proved. 
close the brenchial lumen and cause atelec- These data are summarized in Tabk 
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Fic. 4. Prebrorchographie roentgenogram in a patient within intermittent mild productive couga asse «ted 
with common respiratory infections shows a contractian of the left lower chest and compressor »* the 
pulmonary markings at the base of the left lung toward the diaphragm and mediastinum. There «as a 
history of paeumonia complicated by empyema «n the left in 1937. Bronchogram: show aa advamced . 
^ cylindrical aad saccular bronchiectasis with a high degree of contraction of the left lower lobe, as revealed 
by the close proximity cf the bronchial radicles. 


à 
tasis within a short time." A sharply de- BRONCHOGRAPHIC EVIDENCE E 
fined segmer tal area of complete atelectasis OF BRONCHIECTASIS 
was not abserved in this series but we were In this study lipiodol was introduced sto 
mpressed b ",the oceasional occurrence of the bronchial tree by an oral cannula w ier 
| a shrunken, contracted area of lung in the indirect vision after cocainizatio cf -he 
basal or low2r medial lung fields. This was oropharynx. The lipiodol was dimected to- 
sometimes manifested by some degree of ward the part of the bronchial tree ur ler 
contraction of the thoracic cage as com- suspicion by positioning he patent. The i 
, pared with the opposite side, but more bronchographic demonstration of cylindrig : 
often by a compression and retraction of cal sei saruna Citations wth UC 
the brorthial markings toward the base  t* establish the diagnosis of bron-hie#t=sis 





abnormal configuration of the bronchial met. Of particular interest to us was -he 
tree was then confirmed bronchographi- detection gf less¢r changes in the gerouf of 
cally by the demonstration of the dilated patients classified as having mii mal or 
bronchial ra-icles closely packed against questionable bronchiectasis. It is our as- 
the mediasticum or the dome of the dia- sumption that no sharp d stinceicn ca* be 
“phragm. This type of atelectasis would made between the normal and tke e--stgc 
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wh m that imperteptible gradations 
exist in the deviation from normal. It is not 
surprising? therefore, in Consideration of 
minor variations of the normal pattera, 
that difficulty is encountered in determin- 
ing what constitutes an abnormal bronchial 


! 
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tree and what evaluation should be asy 


signed to these variations. What signifi- 
cance should be attached to the finding of 
one or two small saccular dilatations in the 
bronchial tree or to a slight irregularity in 
the contour of the lumen of a few small 
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Ít "^ the observ§tion of Diamond w 
Van Loon? that “SPreac of the bronchi- 
ectatic process to previously urinvolved 
bronchi was not noted in any of the pa- 
tieifts. The size of the existing dilatations re- 
mained unchanged in all but three. Refer- 
ence has been made by Anspach and eth 
investigators to the tendency of dilatatio 
wien once formed, to increase in size with 
the passage of time. Whatever the tendency 
toward progression may De in adult life, it 
is clearly evident from the data in our 





















































TABLE I! 
INCIDENCE OF PREBRONCHOGRAPHIC SIGNS é 
Bronchiectasis 
None Minimal Frank 
Sign — ———À- ———— - 
Most Additional Mist Addon Most Additional 
s à | : $ 
promiment signs prominent signs D-ominent | signs 
7 sign anly | included sign only | inc uded | sign only | included 
e 
. | 
No sign | 3 am 2 _ 1 - 
Slowly resolving pneumonia 17 11 12 14 20 28 
Prominent pulmonary markings 3 20 10 13 8 29 
Recurrent pneumonia | bj 2 ° -— -—- 6 6 e 
. 
Contracted lung a 3 O 5 2 L1 
e 
Total 34 24 27 











bronchial radicles or to an absence of the 
gradual diminution in caliber normally ob- 
served as the bronchus approaches the 
periphery of the lung? 

The evaluation of such bronchographic 
signs depends upon our concept of bronchi- 
ectasis and this is subject to further en- 
lightenment. Is bronchiectasis invariably 
progressive with more advanced involve- 
ment and the likelihood of a fatal termina- 


metion if the abnormal lung is not removed, 


or Nay these minor bronchial abnormalities 


be self-limited, either being arrested in a 


armless state or even regressing toward a 
normal pattern? The obsqrvation of tHese 
patients with minor bronchial eabnormal- 
ities over a period of years may do muche 
to elucidate onar ideas on the pathogenesis 
and develépment of advanced bronchi- 
eetasis. 





series that such a tendency is not a promi- 
nert feature of bronchiectasis during child- 
hocd." These opposing views of Anspach 
anc Diamond and Van Loon illustrate the 
difficulty in determining the “‘lin@ of duty" 
status of bronchiectasis in the Armt. It is 
our conception, im the light of the frequent 
h:s-cry of childhood preumonia, and of 
such studies as those of Diamond and Ven 
Loon, that the bronchiectasis antedates the 
recent pulmonary infection, and probably 
has its origin in childhgod. The rôle of 
whooping cough and pneumonia during 
childhood in the production of bronchiecta- 
sis 13 well recognized. Subsequent pneu- 
monic infections may depend for their 
lecalzation upon the presence of an under- 
lying bronchiectasis. These infections rep- 
resent therefore an ineideft in and a 
manifestation of the course of the disease 
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Fic. 5. Roentgenograms of the chest made during hospitalization for mild upper respiratory ifeetin dis- 
closed an abnormal a pearance of the left lower lung feld with a deficiency of the normal bronch al mark- — e 
ings, suggesting a congenital cystic malformation. This was also observed at a subsequent examination five 
weeks later anc brorchographic studies were suggested. Bronchograms revealed £ oronchi-ctas « n the . 
left lower lobe behiad the heart, with a contraction cf tuis portion of the lung anl a compensate-y em- = 
physema of the adjacent lung. No characteristic symptoms or signs of this condition were elicited. 
e 
rather than a faetcr in its production and — Fx. ç) bronchiectasis was discov-73d in 
«e development. the bronchographic sttucy of what was 
thought to be a congenital malformar on of 
CORRELATION OF EHE PREBRONCHOGRAPHIC the lung. The malformec ung proved -c be 
AND BRONCHOGRAPHIC ROENTGEN SIGNS an emphysema secondary to a contracted 
° ] = e 1 -© . - > 
An analysis o` the tabulated results ‘wenchiectatic area of ung behim the 
(Table 111) revealed that bronchiectasis as heart. In the other (Fig. 6) there seemed 
demonstrated by bronchography could be 
A predicted with recsonable accuracy from a Taste Ij j 
study of the prebronchographic roentgeno- COERELATICN OF PREBRONCHOGRAPHIC SICS- WITH 
grams. A fairly close correlation was ob- ERONCHOGRAPHIC EVIDENCE OF BRON CHI =2C74 £E 3» 
tained in 32 cases with frank bronchiecta- : eo ~o oe à 
sis, in 21 with xinimal or questionable Decnciuectame 
bronchiectasis, and in 26 where no bronch - si. Total 
ectasis was discovered. A poor correlation None mal | Pra-& 
, was found fh & ceses having a frank bron- 3 ae $ 
chiectasis, in 3 with minimal or ques- Gad correlation 2n = = 379 
tionable bronchizetasis, and in 8 with "es pen | | 3 p s | 
**to bronchograph « evidence of bronchiec- Pii à |94 | 5ü— ue à 
tasis. There was therefore a tendencv l - : : b 
to suspect broncaiectasis somewhat more č 4 me 
frequently tham confirmation could be , to be adequate evidence tc warran g diag- 
e obtained bronchcgraphically. In some in- — ncsis of bronchiectasis which coa)sgjot, a 
stances, a mor?» accurate prebroncho- igi be confirmed bronchographae xo LÀ 
graphic diagnosis could probably have been 


‘achieved if there had been a longer pre- 
liminary observation with serial roentgeno-* 

~ grams. Two, cases are illustrative of positive 
~ and negative erras that were made. In onc 
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t thus seems &o us advisable te se-x bron- ( 
chograpPic confirmation of a ciagnoss of 
bronchiectasis, however strong tme sus- 
piion for such a diagnosis may havz deen 
from previous clinical roentgen, stud 2s. 
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) Fic. 6. A low grade, slowly resolving basa} bronchopneumonia in the right lung ebserved in a patient with no 
. on E: ` . . r " a S n ° e. 
significant antecedent respiratory history. The slow resolution was accompamed by a persistent persbron- - 
A eem . : a . e = : : 
chial innltration and some contraction of the involved lurg. No bronchiectasis was demonstrable. 
A £ 
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i co NGLUSIONS M accurate diagnosis of bronchiecgfsi. maybe ^f . 
t 
` . . 4 
. e. The more frêquent recognition of made, but 3 ahi 


brenchiectasis der ves from an awareness 
on the part of the clinician and roentgencl- 
ogist that the cerdition may exist *n the 
absence of the dassical signs and sy m»- 


4. Bronchographic studies qme recessary 
to confirm the diagnosis. 

5. Observation of patier ts wh minimal 
bronchial changes during a per Od cf years 
is desirable to learn the significance ef these 





tems. | ^ 
2. The observetion in serial roentgen» “#86. ot 
grams of a slowly resolving basal bronchs- e REFERENCES : 
pneumonia, recurrent basal l broncho- t. Tuomas, M.C. Types of lung diseaseseacounterec ~ 
pneumoniz, pers*sten: basal peribronchia! inan Army camp. 4m. Rez. Tuberc , 120,28, 1-7 
infiltration, and a contracted segment oí 2. Drawowp, S., and Van Locn, Emit L. Bron- 
lung, either singly or in combination, war- pu onn DAN POR. F. Am. M. dss, 1942. 4 
. . B . JE I— E i : 
rants a suspicion cf bronchiectasis. NL KL | "m 
With a] 1; 3a 3. TANNENBERG, J., and Pinner, M. Ate=casıis anc 
^ j ` c > à : : : 
J. WitMe serial roemtgen studies during bronchiectasis. 7. Thoracic Sug., 5942, II, e° 
a period of several months a reasonably 571-616. i 
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N ORNITHOTIC PNEUMONIA* 
ô ` s 
Li 
] By A. MELAMED, M.D., and JACOB M. FINE, M.D.f : z 
ö MILAVAUKEE, WISCONSIN 
af , 3 


T 15 „becoming increasingly apparent 

from the recent reports of Meyer, 
Meyer and Eddie, Meyer, Eddie and 
Yanamura,® Smadel,? Favour’ and others!” 
that many of the so-called cases of atypical 
or virus pneumonia are due to a psittacine 
or psittac ne-like virus. Smadel’ foumd at 
least 10 cf 4: sporadic, cases of atypical 
pneumonia in large eastern urbarf popula- 
tions to be due to infections with strains 
of the virus of psittacosis. Favour? makes 
some interesting speculations: 


Ir it is true that bacteria-free atypical pneu- 
monia other than ornithosis was not known 
before 10 years ago, one of the ornithosis viruses 
might be offered as the progenitor of human 
atypical pneumonia, having become so estab- 
lished as a result of the 1929-30 psittacosis 
epidemic. This presumes a very rapid acapta- 
tion in man. It is more likely, however, that 
atypical (virus) pneumonia is an ancignt dis- 
ease. As in endemic Australian ornithosise 
perhaps some strains of the virus of human 
atypical pneumonia are well adapted to ho- 
mogeneous human infection chains, while other 
strains, lke the South American. ornithosis 
virus, still require heterogeneous hosts to msure 
their perpetaation, and therefore may be passed 
to experimeatal animals. 


The value of the work and reports of 
Meyer and others on the subject of ornitho- 
sis cannot be overestimated. Were it not 
for such recent reports our examples of 
ornithosis would probably have been con- 
sidered as cases of primary atypical pneu- 
monia, etiology unknown. Awareness of the 
possikility of suh an infection led to fur- 
ther qugstioning of the patients, which in at 

of our 3ecases revealed pertinent 


E. 
acts, and investigation of the patients, 


CASE REPORTS 


~ Caszrr.* B.L. (110203), male, aged sixty-sf, f 


entered the hospital on. March 23, 1941, soon 
after having returned to Milwaukee from a 
vacation in Florida and Georgia where he 
visited with many friends who were engaged in 
farming occupations. The patient stated that 


his illness dated bacz to January, 1941, but* 


four weeks previous to entering the hospital 
he hac the "flu" wita severe sore throat and 
enlarged glands in tae neck. Soon after the 
"flu aad subsided hs knees, ankles and left 
elbow decame swollen. stiff, pa nful and slightly 
reddened. Massage aid heat therapy offered 
only shght relief. 

The patient was a retired cattle dealer, 


havirg retired a few ~ears bejore the onset of 


this llness. 

Examination. The patient did not appear 
acutely ill when he en-ered the hospital; he lay 
quietly m bed. His bleod pressure was 110/70, 
temperature IOI.1^ F, pulse too, respirations 
22. Pavsical examination of the chest was essen- 
tial'y regative. Both kaees, both ankles and the 
left elbow were swollen, tende", reddened, and 
showec imitation of motion. The clinical im- 
presson was acute rheumatic fever. 

Lavcretory Data. The red blcod cell count on 
admission was 3,810,c0o per cu. mm., hemo- 
globia 
mm. with 95 per cent polymorphonuclear leu- 
kocytes. The red blool cells showed stgppling, 
slight toxic degeneration, slight polychromato- 
philia, poikilocytosis, anisocytosis, and hypo- 
chromia. The sedimeatation rate of the red 
blood cells was 48 per cent in fifteen minutes, 


12 grams, leukocytes. 31,3cO per cu.. 


40 per cent in thirty minutes, 37 per cent iif 


sixty minutes. The bod Kline reaction was 
negat ve. Agglutination tests for typhoid and 
, Paratyphoid fever anl undujant fevep were 
also regative. Blood cvltures were sttrile seven 
days after inoculation 


l i 
sera for ornithosis. * " * Referred by Dr. C. E. Bellehumeur. 
E P . 
* From the Department of Radiology and Department of Medicinf, Mouat Simai Hospital, Milwaukee, Wisconsin. 
1 Captain, M.C., A.U.Se - 
D R a ^ 
à; 545 I 
" e 
3 X 
| ^H , T m 
. * . 
1 ü » 7 


t i - 
" | e " a : * Y a " * à NH z . 
^ e im i 9 , : 
/' É —— osa a | 
pois No s : Ornithotic Preumonia : te - 954g 


^ 8 . . . p e 
A roentgenogram gf the chest tåken Api! —mrocardial involvement. The traco: wee not 
T4 94* (Fiz. 1), apor&kimately two weeks after’ repeated. a ý 


adıĥħittance to the hospital or six weeks after 
e " &« .» m E , » 
the attack of "flu," showed a diffuse veil-like 


Barium enema examination was performed 
a - . 9 
April 14, 1941, after the patient develepec some 


, . - á e . @ rt 
shadow overlying the entire left chest. The *a5lomina. distention. [here was,10 ev dence 


underying ung detail was not clearly discerni- 
ble. The left dizphrazm and costophrenic 


sfface were obscure A few suggestive infiltra-g 


tions were seen in the dase of the right lung. 
The roentgen appearance of the chest was in- 
dicative of a diffuse pleural reaction on the left 
side with a possible underlying pneumon c 
process. Suzgestive reas of bronchopneumoma 


* were also present m the right base. 


Course. With the exception of slight elevation 
during the first two days in the hospital, the 
patient's temperatire was normal for a period 
of approximately cre week. It then began to 
rise steadil> until i- reached 105° F. The tem- 
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Case 1. Portable chest roentgenogram taken 


Fic. I. 
April 7, 1e41. Obscuration of entire left chest by 
large pleu-al effusion. Irfiltrations in right base. 


e 9 
. 

perature wes elevated fcr two weeks and thea 
fell rather sharply to 100° F. and slowly re- 
turned to nermal afer a ‘ew days. 

Electrocardiograrlic tracings made on May 
29, 1941, :howed a tendency to right ax® 
deviation vith merely suggestive evidence of 


Sood serum g Dr. K. 


of an organic lesion in the colon. L 





Cic. 2. Case 1. Roentgenogram made Apri o 1941, 
approximately five weeks <fte> admission t» hos- 
pital. Slight pleural reaction stil preser- n left 
lewer lateral chest region. 

e. 

Culfadiazine administra-ion showed n» ap- 
parent effect on the course of the d sex-e. Sup- 
portive and symptomatic treatmentin= ucinga 
Hood transfusion was adrmin‘sterec. The high 
wh te blood cell count and polymorpl env clezr 
leuxocytosis persisted throughout the hospital 
corfinement. 

Subsequent chest roeatgenograms aken 
Ap-il 15, 2t and 30, 1941 (Fig. 2) showed g-adv- 
al resoluticn of the pneumonic and piev ra! proc- 
esses, the latter on the left side. 

The patient was discharged from the hos- 
pital in apparently good condition or M&y 1, 
941, forty days after admission er zpprox- 
ma-ely nine weeks after the onset e£ ‘tu.’ 

Follow-up Record. Durng the nerth acf 
November. 1941, the patiente con plug. cf 
jor t pains and weakness. Although thé detient 
hac no knowledge of comtact with &&ctel 
birds, Dr. J. S. Goodman submitted a em »le cf 
F. Meyer o George 
Wiliamg Hooper Foundation, University cf 
Cal fornia, San Francisco. Dr. Meyer promptly 
reported a 4 plus complem#nt Bxetenqeasnos 


VS: 
Az 


Case 11. Roentgenogram taken May 23, 


BIG. $, 
1942, aoproximately eight days after onset of ill- 
ness, stows a circumhilar shadow on left side. 


with psittacine antigen in a dilution of 1:32 
The reac-icn was checked by tests with a weond 
specimen of blood serum and Dr. Meyer re- 
* ` marked that there was no doubt in his mind 
that the patient suffered from ornithosis and 
that the criginal infection probably ogcurred 
during the earlv part of the year 1941. B 
As far a can be determined at the present 
time the patient is in good health and fully re- 

* covered rrom this illness. 


Case 11. *Mrs. R. R. (118060), aged fifty, was 
gps to Mount Sinai Hospital on May 23, 
*^ 1942. One week before admission the patient 
contracted a “cold” and began to complain of 
malaise, joint pains and dull pain in the lower 
abdomer. On May 20, 1942, the visiting physi- 
clan mace a diagnosis of early pneumonia. 

The past history as obtained from the patient 
on admisson to the hospital was essentiallv 
negative except for a history of chronic gall- 
bladder disease. 

à crie Physical examination revealed 
an elder y, fairly well nourished, white female, 
rather gtgvely ill and showing a slight degree of 

. cvangse. Her skim was hot and dry. Some 

- phary ngitis was present. Physical examination 

y of the chest was essentially negative. Abdomi! 
nal palpation revealed some tendernefs in the 
left lower abcomen and evidence of splenic 


e 
* Referr&i by Dr. y. A. Gendlin. 
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enlargemettt. . 
*temperature 
rate 20. The clinical impression on admis§jon 


showed the following: Hemoglobin 12.5 grams, 


ewytes 
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The bleod§pressure was 120/66, 
‘Tor.2° F., Poulse 94, resp*ration 


was central pneumonia or septicemia. 
Laboratory Data. Blood determinations 


a? 


red blood cells 3,940.200 per cu. mm., leuko- 
7,600 per cu. NM., polymorphonuclests f dá 
75 per nae lymphocytes 18 per cent, basophiles 

I pe- cent, stippled red blood cells, polychro- 
matephilia, toxic gramulation and slight aniso- 
cytosis. Urinalysis snowed a slight trace of 
albu nin and a fairly large number of leukocytes 
(25 or 30) per high pcwer field. The sedimenta-* 
tion rate of the red b ood cells was 53 per cent 
in fifteen minutes, 43 per cent in thirty minutes 
and 33 per cent in one hour. The blood Kline 
test was negative. 

A roentgenogram (Fig. 3) of the chest made 
May 23, 1942, the day of admission to the hos- 
pita, showed a circumhilar area of increased = 
density measuring approximately 6 cm. in 
diameter on the left side. No other definite 
abnormality was noted in the lungs. Roentgen- 
olog cally, one was unable to differentiate be- 
tween central or hilar pneumonia, lung abscess 
or even lung neoplas n. 

Cgurse. The patient's condition became pro- « 
gressively worse during the following two 
weeks. The temperature ranged between 100.0 
and 105.8° F., rectally. Occasioffally the patient 
complained of chilly sensations. Blood culture 
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Fan-shaped involvement of left 
upper pulmonary looe three days following first 
r entgen examinatien. ° e 


Bic. 4. Case Il. 
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showed no growth sevdh days after irfoculatioñ. 
Thyoateculture showed predominance of Sirep- 
"n vir4lens. Gastric washings were nega- 
tive fof acid-fast bacili. Culture of a small 
amount of materia. obtained by thoracentesis 
was sterile seventy-two hours after inocufation. 

Roentger examinction of the chest on May 


26® 1942 (Fig. 4), 222roximately ten days after g 


No onset o: the disezse, showed more extensive 
and fan-shaped invclvement of the left upper 
lobe. 

A roentgenogram of the chest on June 4, 
1942 (Fig. ç), apprcximately two weeks after 
the origina. examinetion or three weeks after 
the onset of illness, showed almost complete 
resolution of the pathologic condition previously 
described in? zhe left subclavicular region, but 
definite evidence of the pneumonic process was 
noted extending downward and outward from 
the hilar zone in the right lung. Some peripheral 
clouding of tae let base was also noted. The 
roentgen appearance of the lungs was consistent 
with a diagr osis Of atypical (virus) pneumonia, 
etiology unknown. 

The patient showed no apparent satisfactory 
or favorable response to any of the therapeutic 
measures employec. Sulfadiazine, sulfanilamide 
and sulfathiazole were administered on varjous 
occasions 1n doses ef 15 grains every four hours. 
Streptococcus conszlescent serum showed nc 
effect. Three d®ep roentgen treatments were 





Fic. 5. Case rr. 
June 4, 1642, three weeks after onset of disease. 
A]most complete resolution of left upper lobe 
pneumon c process. New infiltrations extending 
downward and cutward from lower right hilar 
region. ° 


Roertgen appearance of chest or 


Qí. 98, 9 
Ornithotic Pneumonia 


Fic. 6. Case rrr. Roentgenogram of chest | V ay 25, 
P943) shows faint bronchopneumone arezs in the 
rght base. 


given to the left chest and one treatroen- was 
aiven to the right chest without any e«t on 
the clinical course. Several blood and p asma 
transfusions were given. The white Fici cell 
count never rose above 8,650 per cv. rm. *- 

Agglutination tests for typhoic axi para- 
typhoid fever and brucellosis a»or-uss were 
negative. Further questioning of the »atient, 
approximately two weeks after the par ect was 
admitted, revealed that the patient tad han- 
died and eaten pigeons two weeks defa enter- 
mg the hospital. Blood serem was then im- 
mediately sent to Dr. K. F. Meyer, € eorge 
Willams Hooper Foundation, tor com -ment 
fixation tests for psittacosis. Dr. Meyer re- 
ported a 4 plus reaction ir diutior of :*4 and 
a 3 plus reaction in a di ution of 1:22-. The 
serum, in Dr. Meyer's opinion, was st-ongly 
positive for psittacosis. 

The patient began to improve a*ter three 
weeks of hospitalization and a su ~ssquent 
roentgen examination of the chest on » 3€ 19, 
1342, showed very few residua! palmcasry in- 
filrrations in either lung. The patent wes dis- 
charged from the hospita on July 4:242, in 
good concition. The duratigan ef this goi s 
illness was approximately six weeks. y 


Case rrr. *Mrs. M. F. (126983 , aced mi 
garee, entered the hospital on May 5, 1943. 
complaiging of fever and left frontal aad aches 
of one week duration. The patience stel that 
the fever ranged between 101 and 10: F 


" a: E 
' Referred by Dr. L. L. Grossmann. D 
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Many yt rs ago the patient claimed she had 
ee typhoid "ever evhich resulted in partial per-* 
manent deafness. : 
Examinetion. The patient was a white, well 
nourished, gomewhat dehydrated female ap® 
BAM pearing k Aiia ill. The temperature was 
100.6° þ., pulse 104, respirations 24 per 
minute, and blpod pressure 148/90. The patient © 
wore a corrective auditory appliance for a 
moderately severe degree of deafgess. Transient 
e rales were noted in the right lower chest pos- 
teriorly. There was no evidence of hepatos- 
plenomegaly nor evidence of lymphadenopathy. 
g The clinical impression on admittance to the 


E hospital was a virus infection. . 
Laboratory Data. 'The blood hemoglobin on 
'e entrance to the hospital was 15.5 grams and the 
` white blood cell count was 13,750 with 81 per 
cent polymorphonuclears. The blood Kline re- 
D 


action was negative. Examination of the urine 
showed 10 to 12 leukocytes and 4 to 6 red blood 
cells per high power microscopic field. Sedimen- 
tation rate determinations showed 73 per cent 
in fifteen minutes, 44 per cent in thirty minutes 
and 41 per cent in one hour. 
. The roentgenogram of the chest (Fig. 6) 
dated May 20, 1943, showed faint bronchc- 
pneumonic infiltrations in the right base. 
Roentgen examination of the skull and para- 
nasal sinuses was essentially negative. 

Course. The course in the hospital was un- 
eventful and the patient's only complaint was 
marked weakness. There were no complaints 
referable to the chest. During the first week of 
D hospitalization the temperature ranged between 
99° and 102° F. The fever began to fall after the 
first week in the hospital and when the patient 
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showed af plus reacziog§ in a dilution of 1:64, 
and a 3 plus reaction fh a dilution ofe1: 128. 
This definite increase in titer over that ofthe 
specimen which was sent one month pr®€viously 
just fied the laboratory diagnosis of ornithosis. 

The patient’s husband refused to have blood 
taken for complement fixation tests for orni- 


thosis. d / 


COMMENT 


Mever states that close to fifty species 
belorging to five large orders in class Aves 
may spontaneously be infected with the 
psittacosis virus. Therefore, we believé 
that Meyer's! suggestion as to the proper 
terminology of this disease should be 
aücpted. The tern psittacosis should de- 
note infections with a proved virus of psit- 
tacne origin while ornithosis should in- 
clude human and bird infections due to 
psittacosis-like agents of non-psittacine 
der-vation. ü 

Ccmplement fixation tests have proved 
that many of the influenza-like, mild, atypi- 
cal infections are Cue to ornithosis. Meyer 
staces that frank Fuman infections are in- 


fraquent because (1) insufficient amounts, 


of the virus are Cischarged except by ill 
pigeons and (2) -he viruges are of low 
pathogenicity. The disease is usually trans- 
mitted by sick bircs but human to human 
transmission of this disease occurs. Second 
attacks of ornithosis are also possible. 

The incubation period is seven to foyr- 


teea days with sigrs of a generalized infec-9 
fion. develonmino. raaidly, tbezeafterzn' tut - 


» 


after admission, the temperature was normal. eariy stages the typhoidal stąte IS simu- 

Agglutimation tests were negative for typhoid latec, the pulse usually being relatively 
and paratyphoid groups. A blood culture slow. Clinically, Favour classifies the dis- 
started May 17, 1943, showed no growth for ease into three trpes. The disease may 


seven days. 


i Further questioning of the patient yielded 
thin formation that the patient’s husband was 

a dealer in domestic pigeons. On May 21, 1943, 

= à 7-9. 

therefo , blood serum was sent to the U.S. 


1:32, 3 plus in a dilution of 1:64 and 2 plus in 


occur in a very mild form and last one t® * 
two weeks. The pulmonary involvement is 
usually represented by a central pneu- 
mon a. Our third patient (Mrs. M.*F.), an 
ePublic Health Service, Washington, D. C., fcr example of the m ild coem. OF ornithosis, 
nürgeosis daelutinetion tests, The menlis an however, showed taint bronchopneumonic 
ported were a 4 plus reaction in a dilution of Imiltrations in the right lower lung. 


uk i à . 
Fhe moderately severe tv pe of ornithosis 


| : 2 e. . i A3 
a dilution of 1:128. Another sample of serum !S the typhoidal state where the clinical 
was sént out pn June 19, 1943, and the tests course is more prolonged, uswallv lasting 4 


tf 


jJ 


three to four weeks. The pulmohary inf 
volyenfent is usualy central at first, then 
Mr nicus pneumonitis. Our second case 
(Mrs. . R) showed early in the course of 
tlre disease a central pneumonic process in 
the left upoer lobe. Subsequently the pa- 
tiet deveaped more extensive involve- 
lent uf the left upper lobe, then extension 
into the rigat lung and left base. 
Mortalitses occur in the third and most 
severe type of ornithosis. This group shows 
about 30 per cent mortality. The course is 
more prolomzed anc widespread pneumonic 
involvement is cheracteristic. Mr. B. L., 
Case 1, shewed wicespread pneumonic in- 
volvement “with = pleural effusion. In 
addition, this patient complained of poly- 
arthritis amd peripheral lymphadenopathy 
and later suffered a relapse, the latter being 
not infrequently observed in this disease. 
Clinically sp@akang, the most striking 
feature of -his disease is the comparative 
lack of chest complaints in the presence of 
often widespread p-eumonic changes. The 
subjective complamts are mainly those of 
eweakness end ma aise, simulating influ- 
enza. Cyanosis Is o ten out of proportion to 
the amount of June involvement. Abdomi- 
nal distention migli- occur as it did in one 
of our patients bur no localizing signs are 
present. Po varthrzs s and pleural effusions 
are quite rare. 
AM he white blood cell count is usually low 


"or within mo-mal mits but in 2 of our 


cases Itewas slightly to markedly increased. 
Perhaps secondary infection was responsi- 
ble for the elevated white blood cell counts 
in these 2 cases. 

If evidemce of contact with infected 


' Birds becomes established one might sus- 


pect an orritaotic infection but confirma- 
tion “by complement fixation tests for 
ornith@sis, is necessary. It is also perhaps 


` advisable tc follow the rather rigid criteria 


`~ 


laid down by Smadel in order to prove 
ornithotic etiology- These criteria are (1) 
“isolation of virus dering the acute phase of 
the disease, or (2) the demonstration of the 
appearanceof complement fixing antibodies 


*r se in titer of these antibodees 


è 
durng convalescence or of a 5-A 
the 
perod of recoyery. Smadel a techs sig- 
nificance to the resylts of the cc mplenent 
azion tests only if there is a *gu- o d or 
more rise in antibody titer dw*irz con- 
valescence. ig 
lake the clinical aspects of the 352a5e, 
tie roentgen appearance of the cest in 
o-n'thosis is’ similar to that f human 
atypical pneumonia. The typical zas= of 
o-n thosis, as Favour describes i-, psesents 
a central, patchy, migrating pna3ur-critis. 
Cass m irr as a central poer onic 
process in the left upper lobe an- later 
irvclved the entire left upper lo», the 
rett lower lung and the left tase. Zase 
tn, although examined cnly on on- occa- 
s, showed bronchopneumonie ares; in 
the right base. Case 1 showed bilate-a! pul- 
morary involvement with a ldt pleural 
efusion. 

Roentgenographical t migh- be 4i 
cult and perhaps impossible, eady in the 
course of the disease, to differettiat= be- 
tween ernithotic pneumonia, erl- lung 
abscess, early lobar pneumor a ow a 
IT efiastinal new growth. Serial menrtgeno- 
g-ams of the chest, more thorough cues- 
ti»xng of the patient, the cEnica ccur=e of 
the disease and the all importar- comp e- 
rr ert fixation tests for ornithosis wil make 
d ferentiation possible. 

One of cur patients (Case 11) cvd a 
tew deep roentgen treatments to the chest. 
No apparent effect on the clinica ccurse or 
poewmonic process was ncted. 


SUMMARY 


Taree cases of ornithosis with dem-r stra- 
be pulmcnary changes are creserted. 
These examples cf ornithosis are presgfed 


eir am effort to emphasize the fact -hag rr amy 


ceses of so-called atyp&al , pasurficaia, 
eplology unknown, are actually due » a 
p. it-acine or isittacine- lize viru: ; the fre- 
quemcy of such an infection is un 3o stedly 

underestimatéd. Complement fixz-icr. tests 
fer ornithesis should be perforracd*ir all 


: 
~p 6 j \ dap e e " 
H A ) & + iJ . á E. ", : 
e T e. e 
á 9 e " à . 
, re r] ‘ 4 A í e 
Vou st, No. « Ornithot:: Pr ev monia r ee y "»9 3 z 


i j i i 
Y : ê . ~- f a & ar ig 
^ B e . E | e : 
e * 9 " ` 
* b 
*, . " . E : + . [] \ z 
á \ RT e es, 
> EN ( * 4 xo. Melamed and Jacob M. £ ine May, Tags 
© . a 
i cases cf atypical pneumonia even in the sulfabyridine. dren. Int. Med., 1942, 17, 528-* 
E 4 i "N^ n - 
** absence of krtown contact with infected or 530. | EE. ! 
$3 dt 3. Favour, C. B. Orn thosis (psittacosis): repet -of 
sick birds. i ed E 
° 3 cases and a historical, clinical, and laboratory 
CONCLUSION è comparison with human atypical (virus) 
P The tofn "primary atypical pneumonia, pneumonia. dm. F. M. Sc., 1943, 205, 162-187. 
etiology, unknown" should be reserved for +4 ‘EEVER, K. F. Ecelogy of psittacosis and orni- d 
bese - "nieal . - thosis. Medicine, 1942, 27, 175-4206. 
cases of atypical pneumonia only after. . Ese X B ; S a o 
: hes 3 t. | hly ; a pos Mv ER, K. F., and Eppie, B. Spontaneous orn 
they have been thoroughly investigatec thosis (psittacos's) in chickens the cause of a 
from ell etiological standpojnts including human infection. Proc. Soc. Exper. Biol & 
e complement fixation tests for ornithosis. Med., 1942, 49, 122-525. 
6. Mever, K. F., Epic, B., and YANAmMurRA, H. Y. 
REFERENCES Ornithosis (psittacosis) in pigeons and its rela- 
, I. ALICANDRI, H. Psittacosis. 7. Am. M. Ass., 1942, ton to human pneumonitis. Proc. Soc. Expew. i 
. HI, 151. a á Biol. t2 Med., 1942, 49, 609-615. e 
2. APPELEAUM, E., and ACKERMANN, W. Psittacosis; 7. SMapEL, J. E. Atypical pneumonia and psitta- 
1 report of a fatal case treated with sodium cosis. T. Clin. Investigation, 1945, 22, 57-65. 
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Fic. 3. Carcinoma originating in the secendary bronchi of the right middle lob - 
e 
T . ‘ - . e m Pr . - <e 
Figure I is a diagram of the normal anat- lobe is justified. The lingula oë the left i 
omy of the lungs demonstrating the four upper lobe corresponds t® -he «dile lebe 
l lobe corcept cf the lung anatomy. Cn the on the right. j 
LT the upper and middle and lower lobes The accompanying re-rcirtions of 
are illustrated and the fourth lobe is shown roentgenograms illustrate sbe findings 
as the apex cf the lower lobe. Since the when the bronchi to the variews lobes are N 
apices of the lower lobes have a,separate the site of carcinoma. " “ 
bronchus anc are often the seat of pulmo- Figures 2 and 3 represent = eases of the 


nary carcinoma, their distinction asa fourth peripheral type. These arei volvement: of 
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Fic. 2 A supegior sulcus type of epidermoid carcincma ir a male, aged thirty-four. This pewert complained? 
` " of shoulder and back pair and presented a Horner’s syndrome. « 4 
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thoracotomies consisted of drainagegot lung * 
12 - 
; abscgsses or empyema or exploratory oper- ¢ Z 
atiom at whch inoperable cancer was en- / 
e 
countered. 


Adthough cnly 7 aspiration biopsies were 
attempted the record of § positive results 
makes this procedure very valuable, as 
CYaver has aBeady emphasized. It must be 
realized that the chief limitation of aspira- 
tion biopsy is the technical difficulty ot ob- 
taining tissue from central lesions which are 
much more ccmmon than those developing 
int the periphery. But herein lies also the ' 
chief value of aspiration biopsy for it can 
be used to secure tissue where bronchos- 








copv fails. °° 
" Roentgenographically, we have been i 
able to divide these cases into five groups, " " 
depending on the location of the carcinoma. 
Dv far the most common is the central type . 
which made up 7e per cent of our cases and 
which originates fn the main bronchi and 
their primary branches. The first signs and RAI. L LAT NS 
symptoms ol these tumors are those assoc:- Fic. 1. Diagram of the normzl anatomy of the lungs g 
f ated with stenosis of the large bronchi pro- demonstrating the four lobe concept of lung anat- 
ducing collapse pneumonitis and suppurę- omy. R.L., right upper lebe; R.M.L., right mid- 
tion of the lung distal to the bronchial s ——— P lower i ER UR ien 
. ' Ssure: Leska IIC upper .ODe; L.Le V «Le» í 
occlusion. Roexggenographically these prc- og india en Ahi ie P tt loser lobes 
duce varying appearances depending O3  R.F.L., -ight fourth lobe; /..F.L., left fourth lobe; 
the bronchus involved. O.F., ob icu fissure. : 
D 
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` luc. 2. A circumscribed primary epiderm=id carcinoma of the right upper lobe ə 
: : " a : e 
» in a white male, aged forty-four. 


carcinoma of the lung obtained either by 
biopsy or a= postihortem. For analysis, the 
postmortem: diagnesis is given a preference 
over all other procedures where a tissue 
^ diagnosis has beer obtained by more than 
qne means. " 
Of these 100 czses (Table 1) 62 were 
examined at negrepsy, 25 were diagnosed 
by bronchoscopic lsopsy and 7 were proved 
by the examinaticr of tissue removed at 
thoracotonry. Five cases were diagnosed 
by microscopic examination of tissue ob- 
tained by an aspiration. biopsy. Of the 
w6f cases 2xcluded from this study, the 
majority, were pretably primary lung tu- 
mors but ro histclogical proof was avail 
able. r 
Table 11 shows the sex incidence and the 
e groups of the oo cases. There were 85 
"afiles and 12 females, which is a greater 
preponderance of the disease in males than 
reporttd by Halpert! who found a § to 1 
ratio ofemzles tf temales affected, but no- 
as high as 90.3 oer cent of males tha- 
Craver? reported m his series of 175 cases. 
« — Theanalvsis of age groups reveals 36 pe- 
- MCenet in the sixth decade but the fifth decade 
“shows 32 per cent, which indicates that the 
«disease occ=s in relatively young individu- 
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* PRIMARY CANCFR,OF THE LUNGS*  , , i 
s: * e 
MES By K. L. MITTON, M.D. 
i P Eliis Hosp tet . I 
i SCHENECTADY, Mew YORK ‘ 
and k N 
" \ N. M. HARDISTY i 
\ Lieutenant Commander (M T ) Jnited States Navy ° » 
N VIEW of the increasing incidence of als. The average age at the time of admis- 4 
cancer o^ the lungs and the improved sion was 52.5 and the extremes vere 
" methods of diagnosis now in universal use, twemty-seven and seventy-eight rears 
tte value of keepinz this subject before the ` 
” medical eye seems to be of increasing im- , Tam I 
portance. DIAGNOSTIC PROCEDURES 
This is pr marily a statistical study of the Case: analyzed............. 00200. (c 
260 cases of cancer of the lung that have Cases proved by tissue examination... FOC 
been cared “or at New York Hospital since Cases examired postmortem... .. .... . 62 , 
1932 and a detalle account of too of these Cases diagnosed by bronchoscc pic biopsies 26 
e à à; En Cases diagnosed by thoracotom-...... 7 
patients with a tissue diagnosis of primary Cases diagnosed by aspiration b opsv.. C 


TABLE Il 


SEX INCIDENCE AND AGE GROUES 


TasuE IH 
SIGNs AND SYMPTOMS 


Coash..... 
Fever. ous 
Wight 1088... sous vod ss. 5 
ii 00 PERETE EEEREN C LL 
Wedlksdi. ace oni 
Ea r in chesi arriua 
HOT OEE EAA ENEA RA ; 


h 
JJ {~ 4 OO 


Dd c4 | ERIETTETTTUTTITQ ee ee A od. oos 7 
€ whmonary osteoarthropathy......... i 41 
UESTUUSMETECTTTURCCETTITTT i.eciszsias Ma SS 
- "RA * 
[Yo nuns CETETITTTTETIDIQITIDO DOLI i2" 
— 4 
Cmmnosis.. iso EZELLLLLLL LLL 15 
CINES. ous Bid cua ciao etenceraress I3 
Far. lysis of né Mud ap ae peinado qo 14 
a EE TE er 7 00 | . I2 
" LJ 
Humerssysdiolle. ooo cer ga u co T 


* Material ob:zined whee -he authors were attached to the Deparsm t of Radiology, New York Hos»ral, New ork, “ew Yor-. 
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Table ui shows the siens and symptoms 
presented by these 100 patients. There has 
been no attempt to list these chronclogi- 
cally but they were thesigns and symp-oms 
presentag at the time of the patients. ad- 


, TABLE IV 
` 
DIAGNOSTIC PROCEDURES 
Cases bronchoscoped........... —— 55 
Positive tissues obtained................... 39 
Cases roentgenographed................... IOO 
Cases suspected by roentgen ray............ 86 
Cases not suspected by roentgen ray........ — 14 
Thoracotomies........... End Sean tid aui d 092.1 34. 
~ . * 
Curative procedures attempted............. " 
Aspiration biopsies attempted. ............. 7 
Aspiration biopsies positive................. 5 
CASES CORRECTLY DIAGNOSED............... 96 
TABLE V 
ROENTGENOGRAPHIC TYPES 
Main and primary bronchial.................. 70 
PUDE uere Ceci naan bawadeneedd wanes 12 
SHperior sulcus. 66.6. c ce eu see sae mm 8 
Uf menta —— ——— TT ee eee 5 
(10 METH" 2 
Three cases did not produce roentgen evidenze 
^ Y . 
Tase VI ‘ 
CHEST COMPLICATIONS 
PREWUMOMEL «c cceesend esas axes dme Raga 34 
LUE RUSO uo anas korr s Rat d thSXN Ri bird 20 
Broncheellsidos sie 4-454, 24 564 Fs bubs ppm crue on 15 
Pera) CARSON, «uu chad errat Rh Ropa 15 
Lee a) | erai aru ezpWPYSa p XR L4 
Bronchopleural fistula. i ssrarssrraressisiiri 8 
Taste VII 
COURSE 
Average duration of life from first symp- 
tom unt CORO oo wie vin se sm ree 8.1 mo. 
Cases examined postmortem............ 62 
Cases known dead without postmortem.. 31 
CONG DNI. ous cox est irrbRictx Ya 5 
: 


ases lost to follow-up....... 
e. e 


missiqn to the hospital; cough, fever, and 
e Weight loss were the most common com- 
plaints which explains. why many of the 
patients with carcinoma of she lung come to 
a genera! hospital as a diagnostic problem 
forcing the clinjcian to turntto such aids as 
roenfgenology, bronchoscopy and aspira- 
tion biopsy to solve the problem. 


. K Le Mitton and 
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[a thls entire list of signs and symptoms 
the only definitely localizing inférmetion 
we have is paralysis of the diaphrams, 
which is usually alate fincing, and Horner’s 
symelrome, which occurred only in supefior 
sulcus tumors. Horner’s syndrome was 
foind 7 times in 3 tumors offthe Panceast 
typ? and was accompanied by pain in Jl. 
shoulder and arm of the affected side in 6 
of the patients. Three patients who had 
carcinoma of the upper lobe which were not 
of the superior sulcus type had shoulder 
and arm pain ard 1 patient with a left 
lower lobe bronchus tumor had right 
shoulder pain. : 

In a few cases the metastases were re- 
sponsible for the pain at the time of admis- 
sicn. Two of the 3 patients with headache 
had cerebral metastases, 1 with abdominal 
pair had liver and pleural metastases and 
1 with back pain had Wertebral involve- 
ment. There was 1 patient with generalized 
pair produced by widespread metastases.' 

Table 1v lists the diagnostic procedures 
em ployed and the results obtained. 

eln 39 of the :$ cases bronchoscoped, 
tissue was obtained which revealed carci- 
nora on microscopic exangfnation. This re- 
presents positive results in 71 per cent of 
the eases done and 39 per cent of the proved 
cases. But it shows that positive broncho- 
scopie biopsies were obtained in only 15 per 
cent of 260 cases available for study at New 
Ycr« Hospital since 1932. Lack of physicf 
signs pointing to bronchial obstrugtion and 
mesking of the obstruction by coneplica- 
tions Is probably the rezson why so few 
bror choscopies were done. 

Xoentgenography is an extremely inj- 
po-tant diagnostic procedure. [t is, pow: 
ever, unlike bronchoscopy in that it is 
never absolutely diagnostic but usually 
suggestive. There were 14 of qur*cases in 
which primary carcinoma was not sus 
pected at the roentgenographic examina- 
tion 

Taoracotomy was done in 32 «cases. 
Seven curative procedures were ane 
and 2 of these can be considered to have’ 
beer ultimately successftl. The other 2 
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*one or more segments of a lobe _capised bys 
carcjnoma originating in an intermediate 
thus. , 
Figurt 4 shows a superior sulcus type of 
Smeinoma cf the lung which has charagter- 
istically invaded the ribs. 
(igure 5 igone o the two diffuse tumors 
d the bih e proved to be primary 
cancer of the lung at postmortem examina- 
tion. 
Figures 6 to 11 mclusive show cancer in 
the various lobes producing atelectasis of 
the lung tissue distal to the involved bron- 
chus. 
The 3 cases which did not produce roent- 
gen evidence of a pathological condition 
were very small interbronchial tumors dis- 
covered at postmertem in patients dying 
of another disease. 

~ | The course of the disease in this series is 
anything bus en@ouraging for it has already 
claimed the lives of 93 per cent of its vic- 

*tims and there are 2 cases which have been 

lost to follow-up lat are probably dead. 


p Five of the patients are still living but 3 of 
Ld & 
Tas_e VIII 
AN ME-ASTASES 


|40 complete | 
16 all except head ; 


Of the 62 autopsied cass. ....- 
6 limited to dieat. 


[git Cae Ü PEREAT EREES 7 
\ Brobeh ial fodgs.. cassa as rg Re eas 30 
Mglliastinal nodes................usseelssse. 20 
evtal SietesiqSib...ocrves co kx dera EE xà 22 
ol ee eee ee eee Lee ere tT Dl Ll. 20 
Adiengl. EE EE E E E bee a Edict ees 1g 
Retroperiton&fl BOE Loisir vow ral Edna sand 16 
E a A PE IEE E T OEE E E E 14 
iv Lay CON, pues TET TUTTI TET TT TT il 
buc Sei ts Si d 6563-12 Ute het EOS TES pd 358 10 

el deo. NETT TITTE T TITIO ETT 7 

p E EEEE CORPORE A EEA c 
E uoib d. qas caagacerd a ei doa c EEE EET TETT 4 
Spleen. . ə. . IEEE ONTCTITTILCOILTOL CLITQOT 4 
ae ee eres eee YT ee eee KA 4 


these are relatively -ecent cases of which 2 
haye had thoracotomies which proved in- 

rable, and the third is in a home for 
incurables. 


E The average duration of life, for the pa- 





Fx»c. 5. Diffuse bilateral involvement cf the _umgs 
with carcinoma which at autopsy was »rov +d to be 
primary in the lungs. 


tiznts who have died, was 245 days T 
tl e onset of the disease. . 


Taere are 2 cases who have had pna- 
monectomies and are alive and well three 
aad four years after operation sc the» can 
be considered free of disease. 

Table vii presents the distrbuton of 
metastases in the 62 autopsied «ases 

Tae regional lymph nodes were inv=lved 
mos: ofter by metastases but the -ther 
common sites were the pleura, bore aad 
brara. 

Taere were 7 cases which had 10 > etzs- 
teses at postmortem; these included ^ amall 
interbronchial lesions which were inci-x n-al 
autcpsy firdings in patients dying of -ther 
causes. The remaining 4 cases withow- me- 
tzstases were patients with periphera. cer- 
cinomas. It is noticeable that Fabr: aad 
Neuhof? found the parenchymal cere} 
¿xas more apt to be circumsc-ibe: al 
slower to metastasize, for, the cnlf x ases 
which had reached an appreciabE siz aad® 
had not spread elsewhere were o: toe 
peripheral ty 

Ir this — the only treatment # car- 
cinoma of the Tung that cold be congytered 
curative was pneumonectomy, but rert- 
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Fic. 6. Atelectasis of the right upper lobe secondary to a carcinoma 
obstructing the bronchus. p 


gen therapy was resorted to in 34 cases with 
apparent symptomatic benefit ın 10 of 


TABLE IX 
ROENTGEN THERAPY 
Lupa CRAPO. ree AT 34 
Expected course not altered............ y $à 
MD «car edic: dot (pfo dod atl Sete A i 10 e 


Average duration of life in cases receiving 


radiation CDerapy. ousoeesaxkhty amies 1O} mo. 


these. The blocked bronchus was opened 
allowing aeration and drainage of the ate- 


at 


lectatic and secondarily infected lobe. The 
i Pp jm -0 P 
average duration cf life after the first symw- 


toms in the cases treated with roentgen, 


irradiation was 312 days, or sixty-five days 
longer than for those for the entire group 
(see Table 1x). 

“The pathological classification is thas 
suomitted by Dr. Dan McEndy of the De- 
partment of Pathology at Wew York Hos- 
pital who reviewed and classified all the 
tissue examined at autopsy. His classifica- 
ticn is similar to that used by Jenkinson 
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Fc. 7. Pramary carcinoma of the left upper lobe broachus producing atelectasis of theeleft upper ( 
labe. The tumor mass can be seen at the apex of the atelectatic portion of the lung. " - 
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. 
~ Fic. 8. Carcircma obstructing the bronchus of the lingula of the left upper lobe. Not : 
NS the atelectasis of the linzula of tne left upper lobe. - j 
and Hunter.‘ The tımors are divided into noma" of the oat cell type as wel a: those e 
ree major grovsps, as follows: which show some differentiation bæt not 
I. Epidermoid*or squamous carcinoma Taste X 
ewhich incluces onl, those cases in which 
} E- : e . ) . . M_CROSCOPIC PATHOLOGICAL CLASSIFICAT OY e 
obvious keratin amc/or epithelial pearls 
are present Epidermoid carcinoma................... e pA 
" 2. Adenocarcinor those which form 7*Cenacarcinoma..... 6... eee eee seen TEY 
dd OC: ra se whic ! wee 7 
Aa i un ¥ Undthererftiated..................... cnn WF 
acini and/or produc? mucin. ' 
3. Undiffe-sgpiatec—which includes the erouzh to place them in a specific «a-esxery 
typical forms such as "small cell carci- of epadermoid or adenocarcinoma 
e. 
.A 
P sd 
9 E 
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» * 





atelectasis of the lobe i? supplies. 
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- Fic. 10. Carcinoma of left lower lobe bronchus produc ng atelectasis of the entire left low cry 
with shifting of the mediastinum toward the affected side. 
Pp ur 
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Fic. 11. A peripheral carcinoma of the right lower lebe in a white male, aged sixty-four. The 
i patient is well four years after a pneumonectomy. 


""as shows im Table x, in this series 50 
per cent were of the epidermoid type, 1$ 
* à p r 
per ceat were®adenocarcinomas including 


^ LI 

2 mucous gland carcinomas. The remaining 

32 per cent were placed in &he ugdifferenti- 

ated group. 

e 
" e CONCLUSIONS 
^" 
QJ. Bronchogenic cancer is a major prob- 
a 
e 
* 
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lem far more serious than is generally ap- 
: e. 
preciated. E 


~ Every effort should be made to estab* 


lish the exáct diagnosis by procurement of 






tissue for histological examination. 

>. The problem, as in all malignantedis 
ease, is early diagnosis. Fifty per cent of 
cases we see should be subjecéed to surgery 
anc this surgery should be extremely rad dt 
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* cal with no effort made to hold down th? RRFERENCES 
‘ 
S ; ortality S : , _ x _  @8 
Mie d d " rtality a the ita of radical i. Fatpertr B. Morphologic aspects ofearcr ema of 
in cUe tive surgical procedures.® — the lung. Suxgery, 1940, 8, 923-9 « 
4- The clinician who sees patients with y Craver, L. F. Bromehiogenic carcoma- ^v. J. " 
sWaptoms referable to the chest should use RoENTSENOL. & Rap. THERAPY, E40, 27, 369- 
the roentgenologis:, bronchoscopist and 478. 
WNgeon eaXy anc urge radical surgery on Fapin, C. B., and Nrvmor, H. Topez-phic N 
classification of primary ceneer ef hræ. Its 


she patient. 


. We are indebted. to Dr.. Dan. Tucker who assisted 
us with the review of these cases and presented the 
outline of our work to the Research Society of New 
York Hospital; to Dr. N. C. Foote and Dr. Dudley 
Blossom* of the Department of Surgical Pathology 
of New York Hospita for reviewing the microscopic 
pathology of -ais series. 


application to operative incicaticm am treat- * 
ment..7.. T&oracic Sung.,, h9345. 45. ua E. 
4- JzN&iNsON, E. L., and Hunter, A. F. E-onchio- 
genic carcinoma. 7. dm. M. Asa, Yg x. 113, 
2392-2398. 
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OF THE CARDIA. p^ : 


Í By MILTON G. WASCH, M.D., 


pROMNENT among the gastric lesioN 
which elude early diagnosis is cancer o 
the cardiac end of the stomach. Its presence 
is frequently unsuspected botb by the clini- 
cian and by the roentgenologist, and unless 
carefully sought for in each gastric study 
may pass undiagnosed only to be identified 


i some time later whenedy sphagia, cardio- 
spasm, and other significant signs and 
'. symptoms appear. Many of us have had 
* the embarrassing. experience. of demon- 
strating a tumor of the cardia on roentgeno- 

Id 


grams previously reported as negative. The 
demonstration of a large filling defect in the 
upper portion of the stomach, esophazeal 
obstruction, or rigidity of the lesser curva- 
tyre superiorly readily serves to establish 
the diagnosis, but we have always felt it 
desirable to develop a method for earlier 
and more definite identification of these 
growths. ° 
Stewart and Illick! advise close observa- 
tion: of the first swallow of barium: as the 
e stream enters the stomach. They describe 
several findings indicative of cancer at the 
cardia including dilatation or other evi- 
dence of esophageal obstruction, distortion 
of the rugal pattern, deformity of the gas 
bubble and occasionally the shadow of a 
soft tissue mass in it. Kirklin? justly stresses 
the identification of a tumor mass in the 
gas bubble of the empty or partially filled 
stomach, and cautions against relying on 
roentgenograms of the completely filled 
stomach or roentgenograms made with the 
patient in the Trendelenburg position. The 
us©of Seidlitz *bowders better to visualize 
the cagdia has its advocates. i 
e Betcre the irfgestion of a liquid barium 
mixture, the normal gas bubble is hglf 
mcon in shape and varies cosiderably from 
time to time in the same Widividual. The 
base, formed by fluid in the’stomach, may 
measure from 4 to Io cm. in length, and i Its 
average height varies from 3 to 8 cm. The 
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upper rim lies adjacent to the legt leaf of 
diaparagm, and tke inner infgrior angl 
in close proximity to the me®ial left dia* 
phrazmatic crus. The fluid level is usually 
at 57 slightly above the cardio-esophageal 
oridce. In some patients the gas-filled 
splenic flexure lies lateral and occasionally 
anterolateral to the bubble. Infrequently i 
the splenic flexure `s interposed between the 
diaphragm and the stomach bybble. Occa- 
sionally the latter is unusually large, as may 
occur with aerophagia. We have on K 
sion noted a considerable ae cm in 
the stomach on sx hour roentgenograms 
taken with the patient in the prone pos! 
tion. sometimes sufficient to outline a t 
mcr mass in the cardia. The stomach bE- . 
neath the gas bubble cannot be identified ' 
on direct studies o^ the abdomen, as a rule, 
because the gastric walls znd contents pre- 
sett a roentgenographic density indistin» 
gu saable from the surrounding soft tissues. 
Obviously the m ost relialfe index for the: 
correct diagnosis o~ tumors of the cardia 1s a 
clea- demonstraticn of the tumor mass It- 
sel-. Sometimes tke existing stomach bub- 
ble s sufficient for this purpose. At other 
times, when there is insuficient gas M 
of value, an adequate bubble can be creat 
by air uation This techniqug has al- 
ready been applied to roentgen examination 
of the colon, bladder, and iip, qe that the = 
air contrast enemas, cysto-aerograms and 
pn2umo-encephalcgrams have a well esggb- 
lished position in diagnostic roentgenofpey® 
[n selected cases we have been alfle to . 
procuce contrast roentgenograms of the 
carcia by inflating the stomach. through a 
Levin tube under roentgenoscopic control,” 
using the hand bulb from a blood pressure 
apparatus. The emount of air necessary 
varies considerably, depending on the 
of tne cardia and the degree of distention 
desired. The insuflation may Be made with 
the stomach empry or partially filled with 
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hic. 1. Case 1. 7, de'ect from spinal pressure 
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in the mes al aspect of the cardia, with apparent 


luminal 


encroachment simulating tumor. B, same as f after nsufflation of the cardia, revealing the la-*er to be 


e a . 
j e normal. . 


barium. In sufgicio is cases the patient first 
Is given 2 teaspoonful of thick barium 
paste, followed bw 6 ounces cf a liquid 
barium mixture. After roentgenoscop:- 
study, roentgenograms are made with th: 
pafient in the erect and supine positions in 
posteroanterror, oblique and lateral 
“projections as incicated by the precedinz 
. roentgelMoscopy. Roentgenograms made 
with a te@nique slightly less penetrating 
than the csual gastric exposure may dem- 
onsfrate tumors o-herwise overlooked. 
le examination, which is adaptable 
rth ofice anc hospital practice, can 
be péetformed rapidly and with a minimum 
of discomfprt tó the patient. We have er- 
* countered no untoward reactions from the 
air insufHetions. This method is of special 
value for detectmg masses beneath and 










ve stomach bubb e and in examining pi- 

~ o Qtents with @ascace stomachs. 

NEM | Precautions should be taken to avoid 
*  Interpretimg extraneous shadows in- 


~ = L] 


as 


écnding slightly above the fluid level of 


e 


mtinsic gastric masses. Among these are 
the shadows of an overlying spina, cf an 
enlarged left ventricle, a high rc--cperi- 
roneal tumor, an exudate in the eft lumbar 
regon, and, in rare instances, ar ameu-ysm 
of -he upper abdominal aorta. ^n e«lzrged 
æft lobe of the liver may offer some diff- 
culty, but can usually be identriec b> the 
smoothness of its borders, its Ing zal con- 
"ovr and its continuity with the naar Lepa- 
‘ic mass. A tumor is usually pertraved as 
an irregular lobulated mass or n asses nde- 
pendent cf the hepatic shadow. 

Case reports are appended whtch have 
been selected to illustrate wartois tia 2ffos- 
tic and technical points. P 

ma € 


' REPORT OF CASES 


Case i$ S. Y, male, aged sixty-sewer, had 

‘pizastric crampps for fourteen ment-- oefore 

idmission, whigh were rel eved somewhg- with 

nik. Roentgenograms taken at the or setuof has 

resent illness were reported as ne*at re. Dur- 

ng ue next six months he had successi. faint- 
e 





Fic. 2. 


Case r1. 4, nodular soft tissue shadow encroaching on the gastric lumen at tre cardia suggesting « 


hepatic border or tumor. B, tumor mass, proved carcingra, suspected on the chest roentgenogram, .7, and | z 
* 


confirmed by gastric insufflation, lateral projectign. 


ing spells and a secondary anemia developed. 
'There was no history of melena or hematemesis 
until one month before admission when he had 
a tarry stool. His hemoglobin fell from 65 to 55 
per cent. 

Examination revealed a pronounced pallor. 
There was the appearance of recent weight loss. 
His liver, smooth and not tender, was palpated 
three fingersbreadth beneath the costal margin. 
There were no palpable abdominal masses. The 
clinical diagnosis was cancer of the stomach, 
duodenal ulcer to be ruled out. 

Routine roentgenograms revealed a persistent 
duodenal defect indicative of an ulcer. On the 
roentgenograms there was incomplete filling of 
the*mesia! pdrtibn of the cardia suggestive of 
tumefagtion. After air inflation this observatio 
was not congrme@, and the cardia was reported 
as normal (Fig. 1,7 and B). 

The patient improved unger sympromtic 
treatment. i 


Comment. The defect in tife cardia on the 
routine roentgenograms was caused bv 
spinal préssure. The upper half of the 

. 


à E 


stomach was displaced towfrd the midline 
and was somewhat narrowed by a redun- 
dant splenic flexure. After air insufflation 
it wes apparent that the cardia was normal. 
In view of the symptomatology andgthe 
patient's age, It was essent al to rule out(the 
card a as the site cf a mal gnant tumor. 


Ce% rn. A. K., male, aged sixty-six, was ` æ 
treated intermittent y for a Ras cel «or the 
past nine years. He felt well ufMer dietary 1 


treatment until three months ago when he de- 








veloped anorexia, weakness and loss in wgight 
of 25 pounds. Before admission, for « t ie, 
"oae | | > 
weeks period, he had had epigastric paip both 
» - A ud [4 
before and after eating. There was M dys- 


phage. No positive findings were moted on 
phrscal examination. The clinical diagnosis 
was cancer of the stemach. 

A teleroentgenogram of the chest revealed a 
mass, indistinguishable from the hepatic bas- 
der, protruding into the stcmach gas Bulk 
Roertgenographic study of the stomach showed 
free passage of barium th-ough the cardiof . 
esophageal orifice. There appeared to be a atl 
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Fic. 3. Case 11. .4, prone roentgerogrz7 of 
the barium-filled stomach showingmo pat To- 
logic condition at the cardia. B, erect bem m 
l à ü 
roentgenogram of the stomach. A semi- 1 
circular soft tissue defect is preseut ex— xd- i 
ing above the fluid level imzo the gas b. bb e. 
- C, roentgenogram of the cardiac end at me 
stomach after air insufflaton. The pol spaid 
tumor can be seen projecting fron the pes- 
terior wall into the gastric lumen. Not me ( 
Levin tube zz situ. 
s ib. 
d em 
e » 
} a e a .* 
i 2. e : pd e = » 
a ee S d m : $- ce x a : 
E" » 
Ko B 
il*displecement ef the barium stream as if portrayed as positive shadow against the 
entered the stomach. Roentgenograms, by di- radiotranspar@nt air. It wag bes seem on the 
L rect study of the Farium filled stomach, were roentgenograms taken with legs. pent-ratioa 
D - . . * E . s . l 
E normal. After inflation with air, a mass was than js usually employed Fig. 20.47 -nd B), 
š : + 
a 
; ° ` EH 
e* ° 
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e GaStroscopy sRowed a nodular smooth mass 
at the cardia. At operation a large inoperable 
cancer was found encircling the cardia and $x- 
tending into the diaphragm. fiver ‘metastases 


were presen t. 


EJ ry. . ° 
Comment.eVhe diagnosis was suspected 
on the chest roentgenogram becauge the 
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Ez; 4. Case 1v. 4, erect roenggenogram of 
tle stomach taken January, 1941, following 
am insufflation employing tie usual gastric 
technique. The cardia appears to be clear. 

Barium is seen in the lower esophagus. There p” 

was transient carciospasm. B, same as Æ, 

employing a penetra-ing technique 

Mote presence of tumor adjacent to the 

cerdiac orifice. C, roentgenogram of stomach 

t: ken eight months later showing extensive 


less 


involvement of the distal esophagus and the 
cardia. 
: Ca 
TE, á 
e 
i : l 
i { 
stomach bubble happened to be present’ ` 


anc the exposure made with sufficient pene- S 
tration to visualize a soft tissue irregular- A 

itv. he diagnosis was conarmed by sut 
quent roentgenograms using the technique 


of ai insufflation to delineate the tumor 
M B: S S Sus 
mass more clearly. - 
e s ` 
ta * . 
EN "d 
m D | di 
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4 . . . > - - LI * LI . - . 
Fie. ;. Case v. Right oblique view of the cardia after air insufflation revealing a large soft tissue miss 


ads a-en* to but nct involving the cardiac ortàce. 
with barium paste. 


No ev. dence of cardiospasm. The esophagus is outlinkg 


Zio. *. Case vi. Gastric insufflation revealing a arge tumor mass (carcinoma) of the cardia, with a secondary 


è - e 
de-csit on the dome of the stomach. afd one on tie greater curvature 


tu x- 


Ge «-roscopy shcwed a firm irregular mass at 
the cardia. At cperation a firm, irregular, 
slight y nedular tumor, about the size cf a 
lemn. was found apparently arising fron. the 
right posterolatere| wall of the stomach a- the 
care c-esophageal opening. The remainder ot 
the s-omach was slightly smaller than usual, 
but xas otherwise normal. The liver contained 
4 metastatic nodule, 2 cm. in diameter, on the 
ant=r superior aspect of the right lobe. 


Comm ent. In his instance the neoplasm 
of the cardia did not involve the cardio- 
esophageal opening. Although the patient 
cor plamed ‚of, ivsphagia, there wer2 mo 
roea -zenologic evidences of esophageal cb, 
«roam. Thee diagnosis was suspected 
fro the roentg2noscopic findings anc was 
com£-med by the air contrast studies. — 4 

e 


Cesse vi. E. B, male, aged(sixty-two, cem- 
plaaned of weakiess for four years before ad- 
mi.sen. A diagnosis of secondary anemia was 
mede during this period, and he respongei wel! 

> 


ate d 


just beyond the ti» of the Levif 


P 

to a series of liver and i-on injections. He was 
able to continue his work as a painter until one 
year ago. At that time there was a recurrence 
of weakness. He develcped a marked pallor, ,» 
lost 30 pounds in weigħt in the five mofiths 
prior to admission, and one month ago spy a 
teaspoonful of bright rea blood. There were 1 
gastrointestinal symptoms, and hes appetite re- 
mained excellent. Physical examination re- 
vealed a Virchow's node im the leffipraclavic- 
ular area. There was no other adenopathy. 
The spleen was not pelpable. The liver was 
moderately enlarged. ‘sastric extraction 
vealed fresh blood on several occasions, and an 
achlorhydria. Hemoglotin was 40 per cynt. 

Roentgenograms of the stomach revealed a 
large filling defect in the cardia. Gastric insuf, 
flation portrayed the tumor with better detail, 
and demonstrated a daughter module at the 
dome of the cardia and another on the greater 
curvature opposite and slightly »eiow tfe pri- 
mary growth. Roentgenegraph « examination 
of the chest showed a merastatic*deposit in thee 
axillary portion of the left eighth rib (Fig. 6)4 A, 
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. f Case ut. M. P., male, aged sIXtyesix, cone 
Ney Paired of epigastric distress for ffve years be- 

"t forehis admission to the hospital in 1936 Eight 
weeks before, he had had hematemes& for a 






vsphagia or other sub- 
jective compfain-. Objectively the exarzination 
was negative. 
Roentgenograms of the stomach, takea with 
the patient in the erect position, revealed a 
semilunate, soft tissue shadow suggestive cf a 
emass protruding into the cardia.of the stomach. 
from its posterior wall. Roentgenograms taken 
in the prone and Trendelenburg positioms were 
negative. Fellow ng air insufflation a pe'vpoid 
tumor mass, about 3 cm. in diameter, pretrud- 
Minto the cardia from a broad bass was 
ated (Fg. 3, 4, B and C). 
examination revealed a sessile 
polyp attached to the posterior wall rear -he 
greater curvature? The adjacent walls were pli- 
Able, with no evicence of infiltration. The aver- 
ing mucosa was irregular, glistening and in- 
act. 
On July 17, 1940, the patient was agaia gas- 
troscoped with similar findings. His condition 
*remained excellent until November, 1940, when 
another painless hemorrhage occurred. He was 
again gastroscope l early in 1941 with no change 
in the findings. On April, 1942, an ulcerated 
area, covered with a grayish exudate. abcut 
3 cm. in diameter, was seen over the cemter of 
the polyp. This apparently healed spontare- 
oubly since a subsequent gastroscopy in Ju v, 
42, revealed intact mucosa. 
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Comment. In this instance the polyp 
could notgbe dizgnosed on the roentzeno- 
grams x, m in the prone position, amd its 
presence could only be suspected on the 

e e&t studies. The air contrast roenczeno- 
grams of the stomach portrayed the lesicn 
witlsuch clarity that there was no doubt 
concerging theepresence of a mass and tre ‘ 

. nature of its attachment. 


Case 1v. M. W., male, aged siXty-one, -om- 
plained of difficulty in swallowing, weight loss 
® - . . . 
andeweakness for three months beginning in 
ot à " - E 
January, 1941. Esophagoscopy revealed an i+ 
regular beefy-red indurated lesion at the centizc 
end of the esophagus. A biopsy specimer. wes 





f 
reported as leukoplakia. He was readmitted 
eight months later with DE pun aSSOCI- 
ated with swallowing, increaséc dysphagia, and; 
vomitiga@atter heals. There had progres 

Ivgfloss of weight. Mo significant ndings were 
ted on physical examination. 

Roentgenologic examination of thesophagus 
and stomach at his first admission or January, 
1941, revealed some difficulty i the passage of 
barium at the cardio-esophagea! junction. 
Transient dilatation of the esophagus was 
present. In view of the suspicion of a neoplasm 
at the cardia, an air insufflation was performed. 
(n the roentgenograms taker wth normal 
roentgenographic demsity, the cardia appeared 
to be normal. However, on roenrgenogra ny 
made with less penetration it was possible to 
demonstrate an infiltrating lesion along the 
lesser curvature extending beyond the cardio 
esophageal junction into the cardia. Re-exam:- 
nation in September, 1941, revealed an ex- 
tensive tumor involving the distal third of the 
esophagus and a large portion of the cardia 
(Fig. 4, .4, B and C). 

At operation a large, firm, fungating miss 
was found involving the upper portion of the 
lesser curvature, cardiac orifice, and esophagus. 
Metastatic lymph nodes were present in the 
gastrohépatic omentum. A 
performed. 


- 







gastrostom V Was 


Comment. When first seen the lesion was 
not too dense nor prominent, and mighr 
easily have been overlooked on the routine 
insufflation roentgenograms as it was on the 
routine roentgenograms if soft tissue tech- 
rique had not been used. 


Case v. B. R. female, aged fifty-six, swal- 
lowed a fragment of bone six months before 
admission. Fever followed soon thereafter, with 
pain in the upper chest and neck. An abscess 
developed which ruptured into the upper esopha- 
gus; relief followed. Two weeks later she com- 
plained of nausea, epigastric pain and dys- 
phagia. During the following four months there 
was a loss in weight of 20 "sa lane y hen ad- 
mitted she could swallow ony liquids. - 

Roentgenologic examination of the esophagus 
revealed free passage of barium through the car- 
dio-esophagealffunction. No evidence of dilata- 
tion was present. However, a scft tissue mass 
was seen protr'iding into the gas bubb®, more 
clearly demonstrated by air insufflation ‘Fig 
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2 PARTIAL PARALYSIS OF A HEMIDIAPHRAGM* l 
ee ' oe * e & 
1 By HANS ABELES and GEORGE C. LEINER e Ai 
. BE W YORK, NEW YORK e pem 
"d i K . ! ! ‘ I 
=E motor innervation of the M. was®xcited; the intermediate port he 

- pirfem is essentially provided by + the fifth root was stimulated. P : 
j phrenic rerve. Many authors (Russel! On routine roentgeno ogic examinatioff a : 


a - p > e r P5 + T 
*  Schizepfe-*^ believe that the phrenic is partial paralysis of a ciaphracm was dit. 
the only motor nerve of the diaphragm, covered accidentally. 
jk FU. $5 Wa PET. ^c , - . 
oth =rs (Cavalié, Felix ) assume that -he A man, aged twenty-nine, had aad an ante- 
* intercosta. nerves furnish motor branches, po poliomyelitis at the age of eleven. All ex. 
too. Also the sympathetic nerves and -he themities ha —"— "- 


c > 4C 1g, 60 some investizi— nearly completely and wa: able to do any kind 






e = ; - x Š . . X . ə ~ - oo . " 
a tors (<ur? and Shimbo,! Felix? Cavalé ) sf work and sport withou- difficult-. 
a ‘par~ crpa in the motor innervation of -he On physical examinatior there was a marked m 
T" - diaphragm. scoliosis of the thoracic spine to the left with 


Lanage to a phrenic nerve resulting in marked kyphosis and com ensatory lordogs of 
paralysis of a 1emidiaphragm is not intre- the lower thoracic and umbar spine. Ene 
que- *. It »ccuzs m injuries and diseases cf neurologic examination (Dr. Leo Spiegel) re- 

c= ee ag vealed the following abnormal hadings: The 
the cervical corc; in injuries to and opera- f - pnt oe TA wp. 

) ; volume of the left upper extremity is somewha 
UOTE Cl the phrenic nerve; in KUOTE dh the diminished compared witk the right. The vd- 
° region of the neck and the mediastinum ume of the right lower ex-remity s somew 

and 3 ne: ritis. Paralysis of the diaphragra diminished compared with the left. The musc 
can also b> caused by disease of its muscle. power in the left upper ex-remity is diminished" 
Partal paralysis of a hemidiaphragm, Deep reflexes are practically absent except for 
how=ver, s apparently very rare Hitzer-  aPoccasional right ankle erk and a questions 
berger reports such a case: * able radial reflex bilatera lv. The sternocleido- 
A female patient with cerebrospinal Ives mastoid muscle on the left is tlf inner than the 
.. had amom otaer symptoms a paresis o^ one on the right. Summary: Ihe patient pre- 
her right arm. On roentgenoscopy in the ‘ems a picture compatible with an old anterior 
postcreanterior 7iew, the medial portio: pohomyelitis. The brunt of the lesion Caen 
E cx 2 to have been in the cervical zord, predominantly 

of the righ - diapFragm was elevated. In the os the left ote, There ic ale ‘er | 4 
n t side. Lhere is ako a milder invofve- 
^ J lateral view its anterior portion appears ment of the lower lumbar cerd on tke right side. 
elevated. The -ight diaphragm mOV2C An interesting feature is the pracrically coms 
poorty and showed lagging. On sniffing, tie pete areflexia despite the presence af appar 

\ med al part moved paradoxically. The ler ently good nutrition in mawy of the muscles. 
eral ard posterior portions of the riga: Roentgen examination (Fig. 1 Yd 2) and 
diap^7.gm and the left diaphragm were  roeatgenoscopy showed the following: There is 
norm] Fatzerberger believes that thar marked scoliosis in the mic portion of the @ho- 







^ 





- . -^- $1 s O 3 "3 sr 7 r T , ~ 5 * 
- part of the phrenic nerve was damagec racic spine, with the convex ty towards the left. a 
. which supclies th» medial and anterior par: he left diaphragm is normal and shows good 


| E excursion. The centr: -thirds ef 
of the diachtagn: and thar such an ney c he central two-thirds ef th# right 
. . . + > pe diaphragm is markedly 2e@ated and moves 
Is pe=sle only ia the nuclear part of the i ir a . | 
nerv2 *usell! 4 ud bs te ao Tw only slightly with respiraticn and paradoxically 2 
; r= Ausel] fcu acacus et Mr e 
e Bord oc » P i E on sniffing. The lateral and posterior part of 
on Sammia-ion or the ourth cervica nerve the right diaphragm move more freely. The 7 
root he medial part of the wen con- heart is normal in size and shape. s 
tracted the ou-ermost portion of the , Spirometric studies revealed considérable L 
diaphragm contre cted whengthe sixth reot — functional damage. The vital capacity was `g 
* a 
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e 
S >“ Comment. Although there wes Hhtté stardes the diagposis may be made bv 
Ld À- = n . P 


A ` . 9 4 x 
* , doubt f the correct diagnosis from the roa- creating a large gas bubbleSby anstifllatino 









P & = - pen 
tine roentgenograms, those made afte- ar air into tl 
insufflation outlined the tumor more cleary — Thegsesfhinique is described anc 


. » e »: o4 - 
m V anderevealed in addition the presence of two ; are reported. 
` condar®ęrowths. 


stomach through a ¿Levin tube. 
Ñjllustrative 
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freely. . 


* 5 loo ce., that is 69 per cent of normal. The 

aximum breathing capacity was 53 liters 

(normally 120 liters or more). The maximum 

a breathing cz»acity divided through the minuse 

volume of respiratior. was 8.9 (normally 10 to 

15). The oxy zea debt after exercise was normal. 

How much of the reduction in pulmonary vol- 

ume and function can be attributed to the 

paralysis of -he diaphragm and how much o: it 

is caused by the kyphoscoliosis cannot be d- 

cid&l. The scoliosis of the spine to the other 

a side is a frequent occurrence in paralysis of a 

kaphragm. In this case it may have been 
caused also by weakening of other muscles. 





` Hdw - it be explained that the right 
diaphragh& is partly paralyzed whereas tře 
neurological exam nation reveals that the 
left@side o? the cervical cord seems to be 
e affected more thar the right side? Crossirg 
© of tha phrenic nerves might be the reason. 
Rosellblucth ang Ortiz? and Rosenbluera, 
„Klopp an? Simeone’ were able to prove tr 
animals of several species the presence of a 
crossing of the plrenic in the spinal cord. 
The partial paralysis, as mentioned above 
in Hitzerberger's case, is probably due to 
damage to the mvclear region of that por- 
` tion of the phrenic which supplies the ante- 
¢ rior and medial region. 
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Fic. 1. Poste-oanterior view. 4, inspiration; B, exrirator. The left diaphragm shows good ewarsor. The 
central part of the rght diaphragm is elevated and 


moves only slightly; the lateral part mowes more 





* fe 


e - 
Right lateral view. D agrar» traced trem 


Fic. 2. 
goentgenogram. R;, Re, rght Saphagm in 
inspiratowy anç expiratory position Ls, La left 
diaphragm in inspiratory and expirztor. position. 
The left diaphragm shows geod «:cucion The 
right diaphrag& is elevated; itg ;nterdr part 
moves only slightly; the posterieg p-r moves 


"f freely. : » 
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THE ROENTGENOLOGICAL! CHANGES IN, THE ZEE 
+ — *'FSOPHAGUS IN. TUBERCULOUS (EDIASTINNTIS- ) ^ 
° By LLOYD E HAWE D. ` . 
| Ho ecu diagnosis between me- "~o definite diagnosis had been estzbfisted. nO a m^ 


„4 diastinal tumor and mediastinal infec- 
tion is often flifficult for the roentgenologist 
as well as for the chnician. The only roent- 
genograph c change may be widening of th? 





ednission he was acutely ll, drowsy, wth a 
temperature of 100?F. anc a leukocyt- sount 
af : 8,600. The lungs contamed a few basa! rales 
crc a patch of tubular breathing in me right 





ail «ca»ular region. The spleen was enlarge. -— 
stinal shadow w j;xarench v mal ] »- : ' 
e or ; ithout parenchyma Eoentgenograms on admission showed a f 
ung disease. Any distinctive roentg£eDO-  wscened, sightly lobulated mediastinal shadow  * ' 
logical sigr which would aid in proving anè ¿nc partia collapse *of the right middle lobe ° 
diagnosis or the other would be of great (Fiz. 2). The barium-filled 2sophazus ws dis 
- value. Recently, examination of the bari- placed to the right above taes aortic arc? and to ee 
* Esophageal Chances In Active Mediastinal Tubercul»sis a 
e 
' LJ 
e ' 
o i 
e on. " B * 
* i 
Med ortinal E^ ^4. ^ " 
: "^e 
Mars A 
= Normal Mucesal e j 
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* um-filled esophagus in addition to the usual 
P irn roentgenograms has given promise of 
ous considerable differential aid. 
‘ive’ patients, all with active adult med - 


IV v 


Fic. 1. Tracing of anteroposterior esophagea spot roentgenograms in Cases |, H, 11, W ani w 


-he left below it. The esophagus was ñamtened & Y 
n the anteroposterior diameter, and the mu- ^ 
cosal pattern at the junction of the midd e and 
poer thirds was irregular. The spct reenegene- 


$ . : e 
grams were of poor qualitv znd theexar ir ation 
astinal AK serculosis, were studied in this °°. pur - DE 
- was incomplete due to the patiert's roor ce- ` 
manner, ¿nd in each case the value of ae 
Mh: sies qur Mr operation. 
a esdbhagea. study was confirmed. He died on the sixth hcgpital day. 
"S o Postmortem Examination. A & cm- ulcer of the 
° CASE REPORTS i > : . 
:scphagus was found just below the level of the 
CaSE, 1.1. (U-27c125). Purulent Tubercuious . nna. Tte ulcer had raised soft and a&rotic : 
^" MediastiniEs. (Proved by postmortem.) dees; its base was gray and nec-otig q» per- 
A male, aged seveaty-two, engineer, had had “oration from the base of ta» ulce? =wnded an-e Min 
. è - . ^ í * z " e. 
f malaise wita frequent chills and fever to 10o0°F. -enorly into several markedly enlarge- lymph 
for six weeks. He had gradually become drowsy odes which surrounded the tracaea, bonchi 
x and ¢ethargic. He had lost 5o pounds in weight., amd esophagus. These nodes were ase sort, 
* From the Department of Radiology, Massachusetts Genera! Hosp tl, Boston, Masggchusetts. * . 
s + Previously qafblished as Case 26522, Case Records of the Masa susetts General Hospit. New Zagland ef. Med. igo, 223, 
1070-1073. * 
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4 *bacil 1. Teibercles were also present in the lung’ - 
E spleen and bericardiam. e * 
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^ . . . 4, 
fever and chills, the patient showed medi , 
astinal widening by roentgenogefffi? Wi A 
this widening, the esophagus was flattened, 
displaced, and showed an irregular mucosal : 
ry . . g . 
pattern. The clinical and. roentgenological 
diagnoses were carcinoma. At postmortem 
examination, a tuberculous mediastinitis 
with ulceration imto the esophagus was 
found. $ 
Case il. (U-336763) Nonspecific Granuloma- 
tous aud Caseating Medtiastinitis, (Proved by 
le ; ; ; a atin ! Í " 
A Fic. 2. Case 1. Purulent tuberculous mediastinitis. postmortem.) 9 
Widened mediastinal shadow and partial collapse In mid December, 1941, a boy, aged sixteen, 
of the right middle lobe. developed headache, malaise and had a shaking 
chill. Shortly after this, a red papulaf and vesic- 
gray and necrotic. The mediastinal tissues con- ular skin rash appeared and recurred several . 
tained several small abscesses, and the septic times. There was transientepain, redness and 
process had extended through the fascial planes swelling of the knees. e 
into the neck, with a small abscess at the lower On admission in January, 1942, the patient o 
pole of the thyroid gland. The gross anatomical was pa e with a multiform skin eruption. TheYe 
diagnosis was carcinoma, but microscopic ex- was slight tenderness and swelling of bot 
amination showed caseation, necrosis and typi- knees. His temperature ran between 100 and 
cal tubercle formation with numerous tubercle 10°F. Repeated leukocyte counts never rose 
2 
ee 
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Fic. 3.9 Case 11. Nofispecific granulgmatous and caseating mediastinitis. 4, enlarged hilar lym »h nodes and 
JM ns] é 8 l , 
density in the left lower lobe. 4, oblique view cf the barium-filled esophagus. The lower third shows ir- 
regularity width and numerous bi: from the wall. n 
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Comment. After six weeks of unesplained 
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ove 5,400. Several clinical diagnoses evere sug” 
gestal. e 

Reentgenograms of the chest ewere negative 
in January On Jarvary 23 he complained for 


the first tine of a 4 ill pain in the right lower 
‘tefiomahest, incceased by swallowing" and 
deep breathing. Two days later an unproductive 
cough developed. Cre month after admission, 
réentgenograms of the chest (Fig. 3.4) showed 
for the first time 2iarged hilar glands and 
slightly increased dersity in the left lower lobe. 
At this time he raised a small amount of blood- 
tinged sputum. 

* Barium examinat cn of the esophagus (Fig. 
3B and 4) March 19-20, 1942: In the lower 
barium-fillec esophazus for a length of 7 cm. 
there was matked irregularity of the wall with 
several projections “3 rows). The width of the 
lumen was irregular. Normal mucosal folds 
passed throvgh this area (Fig. 44). A short, 
angulated, “barium-£l ed fistula was demon- 
strated (Fig. 4B). These changes were inter. 





preted as signifyirfe Feri-esophageal infection. Fec. 4. Case 11r. Spot roentgenogrims. 4, note she 


haa 


On March 26, thé left lower lobe became com- pomts of attachment of adhesions -o tae wall] 
*pletely conso idated. Four months after the on- arrows). B, with less filling, a fistula s seen. The 
set of his illness he had a sudden hemoptvsis nucosal pattern in the widened area is rreg: lar. 
fnd died. 


ü Postmortem Examiaation. The superior and genographic changes were multi le adhe- 
posterior portions at the mediastinum were  S!4n$ to the esophageal wall, a shert asta 
filled with greagly enla-ged lymph nodes which into the mediastinum, and enlarged hilar 
were matted together. On section, they were shadows. Autopsy revealed a caseatino amd 
both firm and caseous. 4 small sinus ran from a granulomatous mediastinitis an] etre- 
diverticulum of the esophagus into a mass 4Cm. peritoneal adenitis. 
in diameter beneath th- carina. The diverticu- 
lumgwas 1 cm, the sims 2. 3 mm. in diameter. 
There was a questionakle second sinus into the 
"left main bronzhus. Both upper lobes were con. 
olidated and contained several gray tubercles. 

cre wagan acute fibrisous pleuritis. The peri- 
d:órtic*and retroperitenzal lymph nodes were 
similar to Mose in the mediastinum. The micro- 
scropic as well as the gross appearance was 
typi@l of tuberculosis. No tubercle bacilli could 
be found, however. The final pathologic diag- 
e nosis was a  ronspec f c granulomatous and 
caseatig process. d 


CASE 11.* ,U-328726) Tuberculous ATO v. 
(Proved by biopsy.) 

^ male, aged thirty-seven, shoe-warker, sac- 
denly became hoarse in February, 1941. [4 
April, he developed a paroxysmal cough prc- 
ductive of black and green colored sputum, and 
sligit exertional dyspnea. In Ncvember, ther 
was a sudden onset of dysphagia with <clic 
foocs. On admission in December, 3941 (-cn 
mor ths after the onset of symptoms), the kf- 
voczl cord was paralyzed and the tra :hea wa: 
shifted slightly to the right. Gheetenmerzaure 
was normal; tke leukocyte count was 0400. The 
~ Comment. After three months of unex- lung fields were clear by physical V mage? 
plained fever with a z-adual, retrogressive  genalegical examination. Roentgenof am- of 
course, and one monta after the onset of the :hest demonstrated a mass in i open 
stibsternal pain, barium examination of the Medmastinum just superior to the arch of eas 








j ». je ^ eaórt-, 
N esophagus localized -he infection to the " 
mediastinum, by demonstrating actual sone Ur was peeNously published us Case fof Eme 
a ray Recorss of the MassachWetts General Hospita® New nglari J. 
esophageal wall involvement. The TOENt- Mad., 142, 226, 822-338. a 
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Case 11. Tuberculous bronchitis (spot reentgenograms). 


* 


1 


Ls . p" e 
A, December 8, 1941. Narrowing of the 


esophagus with a large pressure defect from a mediastiazl mass. B, January 1, 1942. Incgease in length of 
the involved esophagus and numerous projections due to adhesions (arrows). C, April 26, 1942. Further 
extensions of the process and irregularity of the mucosal pattern. 


A swallow of barium on December 8, 1941 
(Fig. 5.7), showed pressure on the esophagus 
from the mass in the upper mediastinum. The 
esophagus was narrowed over a length of 4 cm., 
most markedly in the anteroposterior diameter. 
The mucosa appeared destroyed. The roeatgen- 
ological diagnosis was carcinoma. Three weeks 
later, the length of the involved segmert had 
increased (Fig. 5B). 

Bronchoscopy revealed an irregular redden- 
ing anc outcropping of the left main bronchus, 
of the right upper lobe bronchus, and of the 
carina. Esophagescopy showed no abnormality. 
The patient was given 1,200 roentgens at 20€ 
kv. fb Mie antersor and posterior mediastinum 
as a test dose for lymphoma; there was no 
change. è 

The first biopsy from the broncħial nucosa 
was reported as chronic inflammation; seconde 
bronehial biopsy in Februay, 1942, showed 
tuberculosis? 

en April 1942 (Fig. 6), the lung ii were 


uw 


still clear, and the mass in the upper mediasti- 
nam had not changed in size; it was compgess- 
‘ jan > 8. 
mg the lower trachea. The length of the in- 
volved esophagus had again increased (Fig.' 
cC). The mucosa pattern was irregular an 





broken up. Several projections from the AN 


were seen on the soot roentgenograms ami we 
iaterpreted as due to adhesions. N 

The patient was discharged to a tuberculosis 
sanatorium. * 


Comment. A »roved case of tuberculous 
bronchitis without peripheral lung pisease 
showed a mediastinal mass, with* pressure 
on and adhesions to the esophagus in thé 
region of the mass. The mucosal pattern 
was irregular ir the involved segment, but 
direct visualization of the esophageal mu- 
cosa showed 10 abnormality. Figure 5 
shows the gradual lengthenmg of the in- 
volved area over a period of five months. , 
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Case tv. (U-27439) Acute Tuberculaus Adeni! 
tis. @Preved by biopsy.) A woman faged thirty- 
foure five weeks betore admissien had a chill, 
followed by several less severe chills. The tem- 
perature rose to 100 ard 102° F. after each chill. 
There Wag alc pain in the knees. Examination 
in April, 1942, showed a pale woman with en- 
larged cervical and epitrochlear glands. The 
Ld 
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The mediastinal shadow was not enlarged. The 
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. 
fect are seen sharp and cleagly cut off. This was — fw/osis amd Medias.inal Adenitis. (Proved DN 
interpreted gs indicating intimat&adherence of positive spulum.) e * i 






R . - e` 
the esophagifs to the bronchus. An aching sensation over -he left lower &nte- T. 8 
Biopsy of a left supraclavicular glamWpowed rior chest, not increzsed by respiration,wwas the , eg 
SCULVR tuberculosis. | ° chiefgomplaint of tFis patient, male, aged sixty- 7 , * 
[he patient improved steadily on bed rest 


and was cischarged home. Six months later she 

was fully active and had gained 4 pouncs in 
. p 9 

weight. There was no palpable adenopathy. 


eight. This had beer. present for six awetks, and 
for one month he had had ar unproductive and X. 
paroxysmal cough. There had been increasing 
dyspnea, weakness, and at tinfes a choking 
barium-filled esophagus (Fig. 80) showed the sensation. Examination showed a weak, elderly 
adherence to the bronchus and, in addition, man with diminished breath sounds in the left 
below the bronchus two small, sharp, poiated posterior chest without rales. The clinical diag- 


projections. The lumen of the esophagus varied nosis was cancer of -he lung. ° 
e 





I e 

e. 

N 
€ 
e 
Fic. 9. Case v. Active pulmonary tuberculosis. Z, mottled density in the lef- lung fields. Enlarged lymph 
node beneath the aortic arch. B, barium-coated esophagus shows pressure defect due to enlarged glands, 
the irregilarity of mucosal pattern and fine waviness of outline. Posteroznterior view. C, lateral spot 
roentgenogram. 

e 
slightly in size for 3 inches below the cros-ing Roeutgenologic Examination. V here was mot-- 
bronchus without definite filling defect. Peri- — tled dullness with calcification in the mid lef N 
stalsis was sluggish in this region. lung feld (Fig. 94). A large gland (aribwa) wa 

seen just beneath tie aorta, pushing the left 
Comment. A young woman who had nad main bronchus dowawards and the trachea te 
. > ^ - ~ . 4 
chills anc a low grade fever for five weeks the right. Above the arch, the trachea was Qevtz 
. . ] f r e 
showed enlarged hilar lymph nodes without ated to the left. | 
parenchymal lung disease in the roentgeao- Barium swallow (Fig. 9B and 9C) showed,at |, 
ij - - 4 > » > " c , > ` Pas nike P P e, A 
grams. [Involvement of the esophagus in the the de n the erm ane glandya Wd 
s : ment of the esophagus about 5 cm. yi %lengt 
inflammatorv process was shown by the* cme paag n 5 
daas which differed from the esophagus above and, 
intim$t adhere ce at the esophagus Q the $3 via » gies E 
YE UNS J RENT Eras pr Y . Te PSONN? 1. S FO z fovelwevve Finnio meaw w fiiius peer aa vel” alle "M 
'onchus. Six months later ! | | ° 
left t. wn : we id; ntl "inis e and slight irregulari-y of the mucosal pattern. = 
esophagus showed, in addition, two aant- ‘There were two small pressure defects on the 
sions just below the bronchus. Biopsy Cf à left side, where small lobulations of tht en- Pa 
supraclavicular gland showed active tuber- Jarged gland appeared to press against the 
culosis. . / esophagus. . á 
e Bronchoscopy shc wed marked pressure on, Ng 
@ase v. (U-264903) Acte Pulmonary Xuoer- the left main bronehus without mucosal in- 





olvement. The ga:tric contents anel concen? 
" trated sputum contzined many tuflercle baeilli. 
! o $ 

Confmen*. A case of moderately advanced 
pulmonary tuberedosis with enlarged me- 
diastinal glands she wed a short segment o? 
the esophazus involved at the level of the 
enlarged g ands. There were multiple fine 
adhesions, sóme irecgularity of the mucosa 
pattern an] two small pressure defects or 
the esophazus. 


. PATHOLOGY 


Tuberculous mediastinitis usually devel- 
ops from infection :n the tracheobronchial 
lymph nodes, and infrequently from rup- 
ture of a *ubercu'cus focus in the spine. 
sternum, pericard zl or pleural cavities. 
Though ttierculous mediastinitis is a rare 
disease, the types of tuberculosis which 
may lead to it*a-» several. Active pul. 
monary tuberculosis is the most frequent 
source. The breaking down, or reactivation, 
of an old calcified or scarred mediastinal 
“gland, whem no active pulmonary tubercu- 
dosis is present, may be the cause inolder 
patients. Tuberculous tracheobronchitis 
rarely gives*rise te mediastinitis.» There 
may be an acute 2eneralized tuberculous 
adenitis whach, though clearly seen in the 
mediastinum, has been found also in the 
cegvical anc epitrochlear regions.” 

The trackechronchial ly, mnh, nade, wren, 
infected with the tu»ercle bacillus, enlarge 
„ and coalese into inflammatory masses." 
P areolar tsue close to the nodes 
may also, become fected, and numerous 

mediastfnal abscesses form. The peri-adeni- 

tis which develops. however, may not be 
*purulent but chiefly reactive, and result in 
multiple achesions and scars. The firm 
union of the nodes o one another is due to 
this Deti-adzniffs and later scarring. At 
“postmortem examination there is fre- 
quently fou-d in the adult a scarred or 
calcified node, or mass of nodes, firmly 


bound by adhesions to the trachea Or. 


' bronchus. 


e Normally« the mediastinal connective 
tissue stretches locsely from the lymph 
e . 
nodes to the trachea, bronchi, great vessels 


*inz ef the mediastinal shadow to the t 
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Roerstgqnolagical Chznges ia the Esophagus 


e . 
ard esophagfis. Ater Infecgion of hi- tis- 
sue, the regflting adhesiong angi scars mayg °° 

pc uponfând stretch the esoflkagus. or J 

sciygr part of an ig flammatory mass mav 

Helly or partially encircle the escohagus | 
amc lead to partial stenosis or a small area. QU 
cf ngidity in its wall. The enlarzed mph 

noces may press against the Wallor cisplace — 

712 esophagus from its usual caurse. The 

infection may spread to the soph=gus3 

with tubercle formation in the wall, aleera- ^ 
ten and final rupture into the esophagus i 

mav occur. 

Ihe alfove description is of am achive 
turerculous infection in the mediasti-um. Se 
In the adolescent and young adit te tra- Jia 
c2obronchial lymph nodes usua ly enlarge 
ant later scar and calcify witheut a yen 
e" hzed mediastinal reaction. The s-atring 
mcr be marked at one point, hoveve- and > 
mzy involve a localized point in the coha- 
gus, at which point the scar or adhe3cns à 
mzv pull upon the esophageal wall am- re- 
sult in a traction diverticulum. Fascker de- 
seribed a firm adhesion runnirg from a 
group af lymph nodes to tae amex o^ the 
c verticulum. He cites Beverman's 65 cases 
of traction diverticula, 51 of whi-a stewed 
infammatory changes and scarrng ir the . 
adjacent lymph nodes. Seventy three per 
cert of these changes were tuberculous. 
Helm! described and illustrate win a és 
taong & traction diverticulum over “am aa 
indurated tuberculous process ef the in- $ 
feror tracheobronchial lymph nedes.” 


ROENTGENOLOGICAL FINDINGS I* TUB ER- d 
CLLOUS MEDIASTINITIS WITH PAETICt LAR \ 
REFERENCE TO THE ESOPHASUS 
Several roentgenological signs of ac-ive 
tuberculous mediastinitis have been de- > 
scribed. Of these the classieal sigr is wi- en- 





anc to the left. The associ@tion of ficMiasti-. "-— 
nal widening with tuberculosis in zne Limgs, 
për cardium and vertebrae has beea em- 
p^aszed. Wessler^ described for the frst 
timz enlargement of the hilar and mediasti- 
nel glands wit out pulmonary di-ease -s a 
man festation Wf active tubereu-sis m 3 . 
veurg persons. He called the precess *in- 

L] a“ 





 * l: 
. 1 4 » 
trathoracc tuperculouse lymphoma 
€ è 
cause of tha loNilated mediastinal shadow 
hich simulated tumor. KornNum and 
Osmond" and Keefer’ described Milar 
cases. 
. The effect of active tuberculous medias- 
tinitis cn the esophagus has not been men- 
tioned frequéntly in the literature. Dis- 
placement or deviation of the esophagus 
a ; E j : 
from its usual course has been described.’ -+° 


be- 


/ Keefer presented a case in which the 


b 


EON 


esophagus was compressed with obstruction 
i to the passage of barium. Kornblum and 
—59()smond'! found in 1 case an arĉa of con- 
striction with dilatation above and traction 
diverticula. Belden! noted slowness in the 
P of barium through the portion of 
the esophagus adjacent to the infection. | 
was not able to find a recorded case with 
actual involvement of the inside of the 
esophagus by mediastinal tuberculosis. In 
all ¢ of our cases which were seen in the 
course o^ one year, changes in the roent- 
genologic appearance of the esophagus were 
observed, and in 2 cases actual involvement 
of the esophageal mucosa was present. Fig- 
ure 1 shows the significant changes in each 
case. The black and white tracing was 
.. made from spot roentgenograms taken dur- 
ing roentgenoscopy in the posteroanterior 
projecticn. The segment of the esophagus 
which was involved was adjacent to the 
enlarged glands or inflammatory mas:. 
Displacement of the esophagus from its 
usual course bv soft tissue masses and 
pressure defects on the barium-filled lumen 
were seen in 3 cases. The esophageal mu- 
cosa was involved in 2 cases and showed 
roentgerologically as an irregularity of the 
normal mucosal pattern. In Case 1, post- 
* — mortem examination showed a large tuber- 
culous ulcer of «he esophagus. In Case 11, 
a tuberculous sinus ran from a small diver- 
o ticulufn Yof the esophagus into caseating 
mediastinal glands. In Case 111, the irregu- 
larity of the mucosal pattern was sp markéd 
that ulcerations of a carcinoma were simu- 
lated. Esophagoscopy, however, showed no 
abnormality of the mucosagfThe irregular- 
ity may be*due to the folding and kinking 


of the wall and mucos& by scarring and 
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à ‘ 
very small inflammatory masses. 
The esophageal wall in the involved area — ,w 
Å . ; . * 
varied in width 1 ases when the lumen |. . 
was filled with barium. In some plates the oF 
lumen was narrower than usual; in others, . 


it was stretched out. In 1 case the lumen, 
wher stretched out, failed to collapse upon 
itself normally during contraction. The 
stenosis is due to pressure of inflammatory 
masses or scarring; the stretching out 1s 
probably the result of adbesions. A fistula 
was lemonstrated in 1 case and was found 
at Destmortem in 2 other cases. 

In Case 1v (tuberculous adenitis), inti- 
mate adherence of the esophagys to the left 
mair bronchus was the only indication of -~ 
periesophageal infection. The spot roent- 
genograms (Fig. 8) show the oblique cylin- 
dricel pressure defect of the bronthus. The 
sigamicant change, however, is the sharp | 
edge of the barmm colfimn where the 
escphagus meets the bronchus. This is seen 
only when the esophagus is partially filled 
(Fig. 88) and is obscured by complete, 
fill. ng (Fig. 8.7). This sharp definition was 
prbcuced experimentally in the esophagus 
by Schatzki and Hawes" with an extrinsic 
object, when the object wes frrf]y attached 
to the esophageal wall. That the esophagus 
was closely bound to the bronchus by adhe- 
sicns was confirmed by the demonstration 
late- of adhesions below the bronchus. $ 

The unusual finding in 4 of these cases 
wes a number of projections, appearing 
either as points or rounded waves, from the 
involved segment of the  bariugm-fille 3 
esophagus. In Case v (F g. 9), the projec- ™~e 
tions were so numerous that a finé, wave- 
like outline was given to the esophagus. 
These projections were nct transitory. If in ° 
ore spot roentgerogram a peristaltic wave 


heppens to be photographed, a ^ gr 


* pro ection of the wave w If be seen? but in 


e 


subsequent roentzenograms, taken over a 
period of several minutes -o hours, the same ° 
wave is not seen. In our cases, however, 

„the projections were always in the game. 
pos tion from film to flm, and after a 
per od of several hours whenethe patient + 
was examined in the same position. The ,— ^N 
size and shape of the projections in the in- — + 
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Fic. 10. A case of fibrous mediastinitis and streptococca: paravertebral abscess. 7, widened sup=tior ned as- 
tinal shadow. B, spot roentgenogram of the barium-f lec esophagus at a level just above th= aori> arch 


shows widening of the lumen and several adhesiors. 


volved segment, on the contrary, could be 
yaried by the degree of barium filling. e 

The pathologic explanation of these pro- 
jections is ?fbbably related to the scarrmz 
and adhesion formation in the peri-esophz g- 
eal tissues. In the past, roentgenologice! 
changes im the esophagus which are be- 
lieyed to be due to adhesions have been de- 
scribed. 

The best known 2xample of the effect of 
an adhesion on the esophagus is the traction 


AR whic is frequently seen in 
a 





dulfs roeatgenoscopicallv. Schatzki? re- 
ported aAiiverticulum with a calcified gland 
closg to the fundus and another within a 
*mass of actinomycctic inflammatory tissue. 
Fleischner? descr bed another type of di- 
vertictilum, a trans tory outpouching of the 
esophYgeal wall? visible only in the phase 


* between complete barium filling and con- 


traction o* the lumen. He attributed its 
formation to absent contraction at ere 
boing in the esophzgeal wall due to abnor- 
mal adherence of this point to the peri- 


. esophageal tassues. 


Schatzk: called attention to a pecu Jar 
phenomenon which is seen occasionally 


during the contraction of the esopasgus. 
Following deglutition an otherw «e «v doth 
efophagus may suddenly show mui -ple 
roothlike projections. The phenomemon 
was called Krauselung or “curling.” These 
—rezularities, although ;nconstentl* pres- 
ent, seem to recur in identical Jaces ia a 
eiven case. This finding, as well as tie fact 
that “curling” is commonly associated with 
characteristic adhesion diverticula, hes led 
to the assumption that it 1s prokaby pro- 
-uced by localized adhesions of the esepha- 
cus. The entire picture canrot be ex»l:ined 
on this basis, and it is possible tha- tunc- 
domal changes may occur seconcary te ad- 
- esions. 

In a case of streptococcal parave-tebral 
=bscess which we examined sinyir cà anges 
en the esophagus were demonstrstec. 


A physician, aged twenty-eight? had had in- 
rermittent backache for three years; fcr one 
year a paravertebral mass had beem seen along 
the thoracic vertebrae. In August, 19-2 (Fig. 
oÆ), there was, besides the paravertebral nass, 
widening cf the«uperior mediasténum. X rum 
examination of Wthe esophagus «Fig. 1:55) 


showed the small' projections from the wali of 
pro: 
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the barium-filled esophagys w 
preted as adhesfons. The lumen Was irregular in 
width and diedto collapse uponNtself on con- 
traction of the remainder of the esophagys. The 
lung fields were clear. © ^ e 

Aspiration of the paravertebral mass drew 
out nor-Femolytic streptococci. 

The patient became anuric and died. 

Postmortem? Examination. The posterior and 
superior mediastinum contained a large amount 
of firm fibrous tissue from the level of the eighth 
to the ten-h dorsal vertebrae. This fibrous tissue 
was O.5—2.0 cm. in thickness, and at the level 
of the fovrth and fifth dorsal vertebrae it en- 
circled the esophagus an@ was adherent to the 


==> posterior tracheal wall. In one place a firm, 
=, 


z’ 


fibrous band constricted the lumen slightly. 
Postericr 7o this thick fibrous mediastinal tissue 
mass, there was a shallow paravertebral abscess 
which dic not communicate with the major 
mediastinal cavity. 


Comment. The segment of esophagus 
shown reentgenologically as involved bv 
adhesions was found at postmortem exami- 
nation tc be surrounded bv thick fibrous 
tissue which narrowed and pulled upon the 
esophagus. 

Projections, as discussed above; are net 
physiological, but are due to the peri-eso- 
phageal tissue changes, and are analogous in 
etiologv to traction diverticula, Fleischner 
diverticula, and probably “curling.” The 
finding of these projections in the esopha- 
gus of a young person 1s of considerable dif- 
ferential diagnostic importance. In Case 11, 
their discovery localized the cause of əb- 
scure fever to the mediastinum when other 
roentgenclogic and clinical studies had 
tailed. In association with signs of active in- 
fection and within mediastinal widening, 
their demonstration lends considerable 
weight to the diagnosis of mediastinal infec- 
tion rather than tumor. One should ascer- 


. 9 e . . 
tain that operation on the mediastinum or, 


lungse has not peen performed, as such 
operati 9 tfauma may produce numerous 
mediastinal adhesions. i 


SUMMARY 


I. Fhe roentgenologic changes in the 

. 9 r ^ e 
esophagus in five cases of fictive tubercu- 
loug mediastinitis are deséribed. The zp- 
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e n - 
ch were inter- "pearance of the esophagus had be 


e g” 


changed b pressure, by adhesions, and by 
actual involvement of its mucosal surface. 

2. The importance o? demonstrating” 
esophageal adhesions in the differential di- 
agnosis between mediastiral tumor and in- 
fect:on is emphasized. 


| wish to express my appreciatian to Dr. A. Ò. 
Hampton, who suggested this study, and to Dr. 
Richard Schatzki, who offered numerous construc- 
tive comments and criticism of the manuscript. 
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CORRELATION OF ROENTGEMOLOGIC AND 2 
| : GASTRQSCOPFPIC EXAMIMATIONS p. ? p“ 
* ə FROM THE STANDPOINT OF THE GASTROENTERGLOGIST* 
By R. 4. F. RENSHAW, M.D. 7 
Cleveicnd Cünic e* 
CLETFLAND OHIO " 


T IS eszehtial that we pause from tame 
to time to take inventory of our diagnos- 
tic and taerapeut c methods. Too often 
when something new is offered we are likely 
*to accept m carelessly, being a little too en- 
thusiastic about its virtues and forgetfu! ef 
its limitatons. Tən years ago the flexible 
gastroscopé was mtroduced and for a few 
vears enjoyed the ardor of its more zealous 
disciples. Today, however, gastroscopy i 
in a period of re-evaluation. This study 
which is an evaliation of our experience 
with gast-oscopy, is not an attempt to 
establish te relat ve superiority of gastros- 
* copy over roentgenology. All students o7 
the subject agree -hat the methods are sup- 
plemental and com plemental, not competi- 
„tive. Furthermore, evidence is accumul;t- 
ing to show that the percentage of accurare 
diagnoses m greater if both methods are 
used tham if either method is used alor e 
In orde to de-ermine the value of gas- 
troscopy from the standpoint of the gastro- 
engerologist, we -eviewed 938 consecutive 
examinations mace on 842 patients.! In 


* this evaleation ef gastroscopy let us con- 


terion we found 217 patients, ar 2&5 per 
cent of the 842 patients examined, in whom 
the gastroscopic examination was of m ajer f 
value as compared to the roentgenc logic. 
n 150 patients, or 17.7 per cent, the diag- * > 
nosis waseestablished by gastroscop» when o j 
other methods had failed, the roertgena? "7 
'ogic examination being negative. “lost of “ee , 
-aese were cases of chroaic gastritis. but it 
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sider (1) -he gas-roscopic contributions of Ea E d j ' 
! * . i - Fic. 1. Gastroscopic diagnosis of majer va we—a 
ximary value, 2) the contributions of dae ipe iii 
e p primary contr bution. z 
secondary value, (3) the failures to con- 
tributegfisormation to cases, (4) the reasons is significant that there were 10 gastric el- \ ` 
for the faLures, and (5) a comparison of the cers not revealed by che roemtgenologic 
* roentgenalogic and gastroscopic diagnoses examination. It is as inmpcrtant to =xchude L 
. x - € T . °> > e . a 
in a selec ed group. organic disease as 1t is to establish its pres- 
^ E * i à à ' 
á Primars Value of Gastroscopy. Befor2 ence. In 67 patients, or 7.9 per cert of all 
classKwing gas*roscopy as making a prt ,examined, the roentgenologist suspected ii 
e mary cortributien to a case, the gastros gastric ulcer or cancer. În each Ins£mece tne A 
copist hal to add an entirely new dizz- gastroscopist had adequate and satisfac-° ° 
nosis or definitely establish a doubtrcl təry visualization of the area in question 
*diagnosis. thereby materially altering the and coufd state definitely that no organic 
e treatmen: and prognosis from what t° disease was present, thereby adding a 
. might ot! egwise have been. With this cri- major contribution to the case. " ( 
* Presented at the Forty--hird Annual Meeting, American Roentzen Ray Soc ety, ChicagolIll., Sept. 15-18, 1942. * e 
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COPY was of secondary import 
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y. Gastros- 
ce as com- 
pared to thé roentgenologic examination in 
$5.4 per zent (Fig. 2) We believed that 
confirmatory evidence was of some value 
although not of primary significance. The 
. gastroscopic confirmation of a roentgeno- 
7 logically rorneal stomach in 238 cases, 28.3 


Secondery F qe of Gay) ‘OSC 


SECONDARY CONTRIBUTIONS-(55.4%) 
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100 (119%, ) 


Fic. 
importance compared to major diagnosis. 


2. Gastroscopic diagnosis of secondary 


e 

per cent, definitely helped to evaluate these 
particular cases. Likewise, the confirmation 
of a pathological finding was both of com- 
fort and of value to the clinician, because 
the percentage of accurate diagnoses is 
greater when the gastroscopic and roent- 
genologic diagnoses are in agreement. The 
remaining 182 cases might be better classi- 
fied as beng of academic interest rather 
than of secondary value. In 82 of these 
cases the presence of chronic gastritis with 
duodenal ulcer was demonstrated. Tae 
other roo cases included such diagnoses as 
atrophic gastritis with pernicious anemia, 
pigment spots, and so forth. 

Valueless  .Gastroscopic Examinations. 


Whereas gastroscopy was of major value e 


In 25.@ per cent and of secondary value in 
55.4 per cent of the cases examined, it was 
of no value in Ig per cent. As show n in Fig- 
ure 3, the largest number of unsuccessful 
examinations occurred because the gastros- 
copist failed tp visualize a legon or an area 
where the roentgenologist suffpected or dem- 
[] D 
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énstrated a lesion. There were 58 such in? 
stances. Th next largest number was due 
to anatomical difficulties such as esoplfag- 
eal spasm, acute ar gulatioa of the esopha- 
gus preventing entrance of the gastroscope 
inte the stomach, or angu.ation of the in- 
strument beyond its useful range from 
other causes. The ir determinate and wrong 
diagnoses ranked taird with 3% cases. Un- 
usually large blind spots were present in 13 
examinations. In g instances the patient’s 
cooperation was so poor that the examina- 


tion was incomplete. Twenty-four stom-* 


achs were examinec postoperatively, and 5 
times the stoma was not satisfactorily seen. 
These should be preperly classiffed as “area 
in Guestion not seen," but for statistical 
purposes the stomachs examined postoper- 
atively were considered separately. In 4 
instances a instru ment did not function 
properly. Twice reactionseto the medica- 
tions used in the preparatión of the patient 
and once a gastric hemorrhage prevented 
carrying out a gastroscopic examination for 
which the patient had been prepared. 


VALUELESS EXAMINATIONS 


(19 %o) 





PATIENTS EXAMINED 
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| NO CONTRIBUTION iGO 


AREA 


(197a) 


IN QUESTION NOT SE N 


ANATOMICAL 


NCONCLUSIVE DIAGNOSIS 








“RONG DIAGNOSIS 13 REASON FOR NO 

-ARGE AREAS NOT SEEN 13 F- CONTRIBUTION 

POOR COOPERATION 9 | (19*1.) 

STOMA NOT SEEN 5 

TECHNICAL FAILURE o INSTRUMENT 4 | \ 

CRUG REACTION 2 `Y | 

HEMORRHAGE | | 
l | * 


Fic. 3. Gastroscopic examination of no value. 
Feasons for no contribution to case history. 


Limitations of Gastroscop$. Of theslifnita. 


tions of gastroscopy, the technical and op- * 


tical problems are probably the least well 
known by the clinician. Of all endoscopes 


] e 
the gastroscope 1s loagest and traversesethe 
4 
most tortuous 


and difficult route. The 
Schindler-Cameron gastroscope contains 
54 lenses. If for ana-omical reasons the in- 
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* spots. 


ot transmitted fren one iie a the next. 
esophageal or gastric 
spasm fnav render tae examination incom- 
plete. The shape and size of the stomagh is 
constantly changing because of (1) respira- 
tory excursions, (2) peristalsis, (3) cardiac 
end aortic zel | E 
with air, or (5) col zpse. The gastroscopisr, 
therefore, sees a ' moving picture," anc 
what may be seen at one movement canno- 
be visualized agam. Although the roent- 
tenologist may experience difficulties cuz 
to body build anc »osition of the stomact, 
it Is not comparakle with the gastroscor- 
ist’s problem. Furthermore, the roent- 
genologic :xamina-ion may be easily pro- 
longed or repeated almost at will The 
gastroscopist can inspect the mucosa only, 
while the roentgenologist sees the entire 
stomach wall. But more important than 
these problems fre the gastroscopic bird 
Certain areas are never seen or 
are so seldom partially visualized that 
they may be considered as ‘constant 
blind areas” (Fig. 4). These include 
an area at the tip of the instrumems, 
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Fic. 4. Constant lImd areas. Strip on posterior «al. 


of body may ac-ually be larger than indicated. 
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terior wall of the body, but tor pracacal 
purposes thW are ‘constant bir de areas.” 
[n addition to these areas there =e ot aers 
which are seen with variable tmequency. 
These “inconstant blind areas” iaclude the 
pylerus, lesser curvature of th: antam, 
usually large amounts of the posterior wal! 
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rending on anatomical factors. 
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INCONSTANT BLIND AREAS- /50 6*7) 












EXAMINATIONS ,73£ 
ZN E 
WISSJALIZATION 
DE ANTRUM EM se TeTs 
i42 PARTIAL) 
boz Tora) 
LOWER TH 20 eH 28 5€ 67, 
PYLORUS : el 
LARGE AREAS 13 
STOMA HM 
ANT NX 
» SEE g 
FiG... Inconstant or variable b md areas. 


Since the inability to visua ize tle area 
in quest on occurred so frequently, the gas- 
troscopic examinations were ma v*1 ac- 
cording to the variable or inceotstan=- bl nd 
areas (Fig. 5). Four hundred md s-venty- 
six Of tae 938 examinations were to scme 
degree incomplete, although in o-l- 118 
cases was the examination totally .rsatis- 
tactory because of technical -casons. Fail- 
ure to visualize a part or all of eimer the 
pylorus or lesser curvature cf the atrum 
in 378 patients accounted for 794 per cent 
of the 476 incomplete exammacior;. The 
remaining cases included those im Hch aa 
unusually large amount ef the -cstericr 


extenMg. over ‘the greater curvature; the «wall, the lower third of the stom wh, the 


* lower anterior and posterior walls opposite 


the inctsura angularis; the posterior wall ct 
the body immediately adjacent to the in- 
Strument; the extreme upper portions o` 


` a 
the lesser curvature; and a large portiom of 
* the fornix.eOczasionally, one may see a 


portion of these areas, especially the po— 


of these large 


stoma, the anterior wall, er = Pemp mation 
areas were no- : 
vtsualized. 
e. - 
One point here needs emp masis, namely, 
the matter of multiple gast-oscopac exam- 
inations in d same patie-;. Am '!ncom- 


plete or indetegminzte gastroseome exam- 
š t 
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F1G. 6. Antral deformity was persistent in all views 
, and during roentgenoscopy. Interpreted as cancer 
ination does not mean that all subsequent 
examinations will be unsatisfacterv any 
" Y dd € 
more than the same may be said of the 
a 
voe 
A 
= * 
M 
Fis. 7. Gastroscopic view. Findings indeterminate. 
Unable to state whether orifice with bubbles re- 
gurgititing represented pylorus or proximal end of 
antral deform®ty. ; 
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second roentgenologic examination three 
weeks later. Antral deformity persistent at roent- 
genoscopy and unable to keep barium in antrum 


gor satisfactory roentgenograms. : a 





` ] . ‘ e e 
FIG. 9. Second gastroscopic examination shawing 


pylorus im partial contraction with approaching e 
peristalt c wave. Typical changes cé hypertrophic 


gastritis. 
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ew oentgenologic examination. It has been prepyloric dffect e Fg. 6) ) gnterprezel a ' 
our observation that the clinigan may be cancer. At 
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my villthg to -equest one gastroscopic exami- tion (Fig. 7) we were uncertain ame mde- . 
natione but it is uncommon thatsubsequert terminate about our diagnosis. Three weeks 
examinations are requested although, the Mater the roentgenologic findings were es- 
roentgenolegic examination may be re- sentially the same (Fig. 3), but zhe <2:cro- - 
peated maay times We believe this is due scopic picture was entirely different | Fig. "a ` 
to lack of faith and knowledge or a to mis- 97. All parts were well seen, anc there was nus 
understancing of some of the limitations of na doubt about the diagnosis of h»per- g 

* ll 
Tarte l P 
COMFARISON OF FIRST ROENTGEN DLOG* AND GASTROSCOPIC EXAMINATIONS & z 
= — = ? 
| Hypertrophic TORTE 
Gastritis Benign | "n o Mages T Sine Š 
: Normal | with Normal | Tumor poe Cancer —" oo E 
or Hyper- | or Polyp ew hee ae e’ 
i trophic Rugae Uker f 
| E | j B mc Sia: e o 
Diagnosis in agreement — 43 39 | 9 18 
(4) (6) (13) (16) E- 
25) š 
Gastro-Correct e 
X-Ray Incorrect e 4 5 7 é | - 
eOr Indetermir ate (1) (4) (1) (3) e . 
X-Ray Correct | | | ! 
Gastro-Incorr=ct | 9 | (4) | 
Or Indetermir ate | è (1) , | 4 | 
LE 
Both Incorrece, | 3 E 3 
| | (3) (5) (3) 
Both Indeterminate — | | I4 l4 i 
= an i - "ETE. bo E —_ = t 
* g'gures in parenthesis imd cate diagnoses proved by operatifn or amtopsy. 
or i 
e gastroscopy. As a matter of fact, “prog-  trophic gastritis. Today, two years zter, . 
ress” or repeated gastroscopic examina- this man is subjectively much morwed ~ . 
ations shouid be used. In certain cases we and objectively no worse 
havelegrne= more from "progress" gastro- Comparison of Roentgerolcgic ard Ge-fo- ° 
scopic £xaminatiors than from the “prog- scopic Diagnosis. In the foregoing ciscassmn : 
ress *"Toentgenoloz c study. One case gastroscopy has been considered in rdaton \ 
,whifh is typical of several in our experience to roentgenology and the patient. How- 
will illustrate the point. ever, in order to compare the accuracy of " 

> A man r forty-nine consulted us be- the roentgenologic and gastroscopic dag- ' f 
cause,of (1. epigast-ic pain, (2) substernal 751S, we selected 170 patients “Tatik 1) 
| pain, and " bowel cistress. After complete “who had been observed fer ome ygar or by 
investigation diagncses were made of arte- omger, or in whom operation’ cx» autcpsy e rA 
rial hypertension with coronary artery nad established the true diagnosis. ås the J 
élisease anc angina pectoris, chronic cho- gåstroscapic and roentgenologic exam na- 
lecystitis, cholelithiasis, and diverticulosise tions were done within a few dass of each 
of the colon. In addition, roentgenologic other, they were comparable. Cnlye those 

' examinatiom revealed a persistent annular vastroscopic examinations in* wach areas 4 








an 


» f 


3 


f : ' 
except the congtant bling are were visual- 
ized were agcepted for study. Nurthermore, 
since the first examination Is so important 
and largely decides the clinician’s choice of 
therapy, only the first examinations wert 
considered. There were 109 cases, or 64.1 
per cent, in which both the roentgenolozist 
and gast-oscepist were in agreement. Of 
these, 43 stomachs were normal, 9 had’ de- 
nign ulcer, 18 had cancer,*and 39 nad 
chronic gastritis with a roentgenolog:c re- 
port of either a normal stomach or with 
hvpertrophic rugae. The latter group were 
classified as being in agifeement because our 
roentgenologists believe it is chiefly the 
gastroscopist's prerogative to make a diag- 
nosis of chronic gastritis. 

In 15 cases the roentgenologist's diag- 
nosis in the first examination was correct, 
while the gastroscopist's diagnosis was 
either indeterminate or incorrect. Nine of 
these cases were benign ulcer, 1 of which 
was an mdeterminate diagnosis and 8 of 
which could not be seen gastroscopiczllv, 
4 cancer, 1 benign tumor, and 1 gastroen- 
teric storaal ulcer. i 

In 23 patients the gastroscopist frét 
made the correct diagnosis. It should be 
emphasized that a diagnosis was considered 
as indeterminate 1f the examiner qualited 
the diagnosis in any way, even thouga in 
his own mind he definitely favored a single 
unqualified diagnosis. Diagnoses such as 
“ulcer, probably benign but malignancy 
not definitely excluded" made by either the 
gastroscopist or roentgenologist were classi- 
fied as indeterminate. If a lesion seer by 
one method was not seen by the other, it 
was an indeterminate examination for the 
latter method. In this group of 23 patients 
there were 4 gastroscopically normal cases 
in which the rgentgenologist suspected a 


lesion. There were 6 cases of chronic gas-e 


tritis @ausing a deformity which at first was 
suspecte as being due to cancer or ulcer. 
There were $ cases of benign ulcer, 2 ef 
which were not seen roentgenographically, 
7 of cancer, and,1 of benign tumor wita an 
indeterminate roentgen report. 

These three groups "an for 147 of 


è a 
. RaJ. F. "Renshaw 0 


‘ we . 


both or one of the examiners masle» the 
correct dia 

were only g instarces, or §.3 per cent, in 
wh qn both the roentgenolcgist and gastros- 
coplst were incorrect, and 14 cases in 
wh ch both were indeterminate. 
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the 170ecases, or 36.4 per cent, in which. 


osis. n contrast to this there g% 
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CVXWOLLLUNMMLSR AND KUNA A R A eeŘ——————— 


On the basis of cur review of 938 gastro- 
scop ¢ examinations in 842 patients, we be- 
lieve gastroscopy Fas a definite but limited 
diagnostic value. Certain cases cannot bé 
cors dered as having been adequately and 


properly studied unless a gastroscopic 
examination has been cone. From the 


standpoint of the zastroenterologist, these 
include (1) cases in which the roentgen 
findings are negat ve, but in which upper 
gastrointestinal dmease is still suspected; 
(2) cases with indeternm®nate or incon- 
sisteat roentgenologic finCings; (3) gastric 


ulcer especially while being treated; and ° 


(4) cancer except 1n advarced, terminal, or 
obvious cases. 

et was our experience that gastroscopy, 
was of primary or major value in 25.6 per 
cent of all cases examined. ‘Phe primary 
va ue consisted of establishing a diagnosis 
which had not been made by other means 
or definitely making a diagnosis which by 
other means was indeterminate or indpr- 
rect. l'here were 7.7 per cent with nega- 


. e . . . . e 
tive roentenologic examinations in which 


gastroscopy revealed pataema (140 cases 


of gastritis and 19 cases of ulcer) In 3:8 * 


per cent the roentgenologist sugpected 
patema which was excluded byXXastro- 


scopic examination. Š 


[- was also our experience that gastros- * 


coo* was of no value in Ig per cent of the 
cases. The chief cause of failure was the 
gascroscopist’s inability tc Visualize certain 
areas where a lesion had been 
strated or was suspected by the roentgen- 
olegist. Incorrect or misleading diagnoses 
constituted only 3.9 per cent of all case 


e . 
examined. 


demon- * 


^ comparison o° roentgenolagic and gas- . f 


troscopic diagnoses in a series of proved 
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c Yu. st, No.< Correftion of Hoenggenolog: c*anc Gastroscopic Examinations S91 ° Q 
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* diagnoses revealed that while the mentgen4 tritis with far greater frequency than we roemt- * i 
J ologsc examination was still the most vahu- — gerclogists, bft I sould like to qp De. Ren- , .. 
| * s = c : y ‘ 7 7 5 d ` al ` % ^ mU 
mm 2ble single examination, the f nic shaw how many of these cases of gastmt= are ° 
was ne more likely to make the correct Wi of clinical Significance. 
diagnosis or to err in judgment than the S d a nidi. en number of e - 
! mr d - which we, as rcentgenologists, cannot see. 
roentgenologist. Likewise, in the matter of > 8 Bits) " a 
i ticam a Leach a aaen adi existence of some of the ulcers has been daman- , e ,* 
C c € € . . . » è 
se, Tul : | ‘oe strated by pathologic examination. Most cf the w 
' Şi >astroscopist 1s 3 ! 

SIE MESM; IAE > she duc ag IS NOT S. ulcers we do not see are the shkllow forms. I > œ 
perior to tle roentgeno DEISE. In 6o m- Sometimes wonder whether every white spot | 
stances of cancer or benign ulcer both seen on the mitcosz by the gastroscopist can be id 
examinations were in agreement in 27 Cases.  qmfiecentiated from a little collection of ™ cus. i 
The gastrescopist was indeterminate or I know that Dr. Schindler has experience dif- Ys 
‘incorrect 13 times, the roentgenologist 12 ficulty making the differentiation. I showlc like * 
times, and both were incorrect in 8 in- to ask Dr. Renshaw how sure he can be or how e 

: -— ve E sock $ : o 
stances. Obviously, then, the proper pro many times he can be certain that some Ltrle , 

- » ro > « > r =_ 
cedure to follow when the roentgenologic — iae ves e ulcer is really an t cer. ee 
and gastroscopic findings are not in agree- * E BUS EROU JARE 3 E M Sere x of 

n | - ulcerating carcinomas that we cannot diferen- 
ment is further stady and observation of `. STE i e o 
s aoe wildan Beadle aoas oaa. UE from benign lesions. lt has been stated 
ji ded d S ee that the disappearance of an ulcer under dini- 
EROS Sa Ge were he Cees: cal management is not very helpful in «t fer- ^ 
REFERENCE entiating between benign and malignant u «ers. 
e = . . . . 
ee T We have used another sign, which is based 
e 1. RENsBAv, R: J. F. Crank, G. E., JR, and Far- j : ° 
dic oe : more on theory than on proof; therefore, I can- " 
SYTHE, J. R. Critical analysis of 938 gasto- ; M à » , 
oar able abr: ct Ty. ana». NOt state it as a fact. We put the patiert en 
scopic examinaticens. Am. F. Digest. Dis., 1922, i . 
d. aeta climeal management. We watch the crater dis- 
T " appear. The crater of an ulcerating carar oma 
, DISCUSSION 


ia the presence of free acid will fill up with 

Dr. Freperick E. "EMPLETON, Chicago, LL. carcmomatous tissue and the crater disap ear, 
For the past eight years I have worked in close when the acid is neutralized. The infiltration, 
association with Dr. Rudolph Schindler in com- however, remains. We can observe this inf itra- ^ 
paring roentgen examinations with gastroscopw. tion both at roentgenologic and gastrcescopic $ 
From time to time we have been on opposite examination. In many benign ulcers tae in- 
NI of the scale in ovr interpretation of these filtration disappears. We now use this crite7on. 
findings. Some of our reports, of course, are re- If the ulcer and the infiltration disappear «v ving ; 
corded in the literature. It is therefor medical treatment we are probably dealing with 
gratifying to me that the paper of Dr. Renshaw a benign ulcer. The reverse is not necess2rily 













bears out my own opinions. true for inflammatory infiltration may remain 

wh Therf are a few ports, I believe, that should after a benign ulcer heals. 3 
be emglgtsizez. One & zhe identification and dif- In the past some gastroscopists have veiced e 
fereytiation of chromic gastritis. The only gas- their ability to determine the operability of \ 


. tritis we can identify 5 the hypertrophic form. carcinoma. New surgical techniques I think 
In our experience this has included a very small pretty well rule out any chance for the reemt- " 
e number of cases of the hypertrophic gastritis, | geno/ogist or the gastroscopist to determme= the 
which, the gastrgscopist reported. The differ- operability of a carcinoma. Biisthnt metas ases 


entiation between a benign infiltrating lesion, * are apparen-ly the only thing that preven the ` 
such as hypertrophic gastritis, and an infiltrat- surgeon from removing a ne@plastic profess. At, . cn 
ing cancer is extremely difficult and usually our hospital the surgeons take out thé par —2as, ° 

cannot be made with any degree of assurance the spleen, the lower end of the esophagus; in 


*by soeritgenologic or even gross pathologic ex- fact, they sometimes clean out the whele left 

e amination. The microscopic examination is the’ upper quadrant in removing,a carcinoma » the 
. only sure method. stomach which has infiltrated the surrBv ing 
The gastrcscopist, of course, diagnoses gæs- structures. 
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Dr. Rensnay (closing), It iÑ a pleasure to 
have begm ynvited as a GastroMMterologist to 
appear or dis program. I wish to express my 
gratitude for the privilege of*being with vou, 
and I wish to thank theediscussants for they 
kind remarks. 

The question of the personal factor in inter- 
pretation of a lesion has been presented. | mied 
to emphasize ft in my paper, stating that our 
roentgenclogic examinations were done by sev- 
eral examiners each with a différent degree of 
experience and skill. A certain number of the 
indetermmate or unsatisfactory roentgeroiogic 
examinat ons were done by the less expenenced 
examiners. The gastroscopic interpretations, on 
she other hand, were all done by one pe-son. 

The differentiation of an erosion from a small 
shallow u cer is not always easy by gastroscopy. 
Our experience has been similar to Templeton’s 
and Schirdler's in that the majority of so-czlled 
gastric ulcers which were visualized by the gas- 
troscopist and not by the roentgenologist ap- 
peared to be shallow. However, it should be 
emphasized that it is extremely difficul- to 
judge the depth of an ulcer crater gastroszopi- 
cally. I believe the gastroscopic appearance to 
be more shallow than is actually the case. I 
recall one very interesting and instructive case 
wherein we visualized an ulcer that *was nat 
seen roentgenologically. This patient had been 
twice examined elsewhere by a competent 
roentgenologist and at least twice by another 
gastroscopist. An ulcer was demonstrated by 
the gastroscopist but not by the roentgenolo- 
gist. Several months later the patient presented 
himself at the Cleveland Clinic. Knowing the 
previous history, our roentgenologist made a 
special effort to demonstrate the lesion but was 
unsuccessful, yet I had no difficulty in visualiz- 
ing an ulcer crater of moderate depth in the 
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Same > ka at two subsequent examina- Kss 


tions. When 
and a partial gastric resection was dene, we 
found an ulcer crater 2.5 by 2 cm. in diameter 
and 5.5 cm. deep with early malignant changes 
in the edges. One would think an ulcer of this 
size should have been visualized on at least one 
of the roentgenologic examinations. I have nô 
satisfactory explanation for the roentgenologic 
failures. 

Small erosions which might be confused with, 
and which should be differentiated from, mucus 
parches or barium flecks would not be confusede 
with or classified as shallow gastric ulcers. 

Dr. Templeton has asked about the clinical 
symptoms of gastritis in 26.6 pes cent of our 
group where we thought gastroscopy had made 
a pmmary contribution. I can answer that by 
saying that I went over a series of 300 cases 
which are included as the first 300 of this pres- 
ent series of 842 patients. I excluded cases of 
cholecystic disease and othe® conditions which 
miht account for the pafient’s symptoms. 


Even patients who used cathartics in the pres- * 


ence of irritable colon or patients with a large 
functional element were excluded. In the re- 
maining group where were not over 6 per cent 
in whom we though: the gastritis was of clinical" 
sign ficance. I have repeatedly epphasized: to 
my colleagues that the mere finding of mucosal 
changes does not mean active disease. The gas- 
tric mucosal changes should be regarded as 
roentgenologists regard a duodenal bulb de- 
formity. Bulb detormity without a visible 
crater may mean an old ulcer or it may mean 
an active duodenal ulcer. Gastric mucosal 
changes may mean active or inactive disease. 
It is up to the clinician to decide whether the 
changes represent active disease or no. * 
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E COMMON CONGENITAL A MALIE , i 
ES OF DHE BONY THORAX AU" 
i By L. K. SYCAMDRE, M.D. e - 
Radiologisi, Mary®*Hitchcoce Memorial Hospital « 
HANOVER, NEW HAMPSHIRE k . ©” 
L'THOUGH several articles describing Icidence. A total of 56 anomalie was l J 
congenital anomalies of the bomy observed, an igcidence of 2.8 per sent The " 
thorax have appeared in the foreign litera- tpe and distribution of the anemaEcs is - 
ture, search has failed to reveal any survey g-vem in Table r. ^. 
of the subject in the American literature*, E 
and only ore paper on this theme in the drin e 
English lite-ature.! [t seemed of interest, TYPE AND NUMBER OF ANOMALIES -e ~=- : 
therefore, tc Jnvestigate the nature and m- er" E i a —: | 
cidence of congenital variations m a series i gel » : 
of routine chest roentgenograms. anana digi ik » e: d 
Material. The ro2ntgenograms studied Flaring —— n 
were taken as part o: the entrance physica! Fusion 6 
examination given yearly to the freshman Bridging E. " 
class at Dartmouth College. The subjects có 
are males, almost a!l of the age of nineteen . ; 
or twenty years. Sm-e White, in 5,000 rou- Bifurcation. Bifurcation of the anterior I 
tine hospital chest roentgenograms found an ead ef a rib occurred in 20 cases, all irvelv- 
ünckience o) T percent ur both malesand fo- Fau die thad, urih, or ffch rib acdalinct 
nales, the figure to~ percentage incidence equally distributed among the three (Table 
found in this geries would presumably beap- i). The majority (13) were on the ht 
plicable to both sexes. For individual anom- uite dido " 
alies, however, the same author found Tase Il - 
variations m incidence between males and iG Soda J 
females. Two thetsand roentgenograms. —————— - 
were reviewed to provide the material Third rib 6 Racht æ oo 
studied. Fourth rib 8 Left H . 
Etiology. In the development of the em- Fifth rib 7 - az — 


bryo, the primitive mesoderm undergoes a 


process gf segmencation into a series of 
"somites. portion of the mesoderm of each 
somit Herentiates into the sclerotome, 


from Which the vertebra is developed. The 
rib is derived from aa outgrowth of the de- 

ə veloping vertebra. It is generally held that 
anomalies occur as a result of irregular seg- 
mentatfoh in the firs- step of division of the 
mesoderm into somites. 


* Since the preparation © this paper, the following papers 
ha&e been pwhlished: Steines, H. A. Roentgenologic manifesta- 
q cr, H. - 
tions and clinica. symptoms of rib abnormalities. Radiology 
* 1943, 40, 175; Etter, L. E. Qsseous abnormalities of the thoracic 
cage seen in forty thousand consecutive chest photoroentgeno- 
grams, AM. J. Reexrceno: X Rap. THerapry, March, 1944, 
34,359. 
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s:de. The notch formed by the bsfur-a-ion 


may be shallow and asymmetrical as ia Fig- f 
ure 1, or deep and symmetrical as in Figure " 
2. One case (Fig. 3) showed bifu-cetom of \ 
two ribs. . 


Faring. Flarmg of the anterior and of the 
rib was found in 6 cases, distr buted as 
shown in Table in. A typical examo 2 is ` 
seen in Figure 4. The sligh® nogchia-*mn 1 an 
case (Fig. 5) suggests a close re afemship 7 
between this and the preceding :ngeaaly. ] 

Frsion. Fusion of two adjacert ribs oc- 
‘curred in 6 cases, all but gne ir tha rst 
two ribs, and none below the thd ( | able 
Iv). Fusion in aj cases was irnpomplere, 
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! FLARING e * N^ 
= r, c - e p 
- ^ à @ 
*irst rib Right 4 
*ourth rib 2 left 2 k 
t'il sib i 1. 
= x = * 
, ibs, inc | level "the fourtl 
ribs, incomplete development of the fourth, 
B . - - /( I * 
anc flaring of the fifth (Fig. 7); the other, 
Y fus on of the first and second ribs, associ- 
^ ated with a hemrvertebra (Fig. 8). 
- 
. e 
* 
Fic. 1. Bifurcation. . 
with a bifurcated anterior extremrty (Lig. 
6). Two cases presented multiple anom- 
"o^ d ; e * 
alies: one, fusion of the first anc secgnd . 
" T" . - . . 
y. P Fic. 3. Bifurcation of two ribs. 
3ridging. Apparently closely allied to 
the preceding, bridging between two ribs 
may be complete as in Figure 9,\r incom- 
plete as in Figures 10 and 11. FWY cases 
were observed, distributed as in Tade v., 
TaABLe Iv 
e = 
FUSION 
- — = m oe = 
First and second ribs 5 * Right 4 , 
Second and third ribs I Left 2 
anm -— - mE * 
2 ' TABLE V i 
e LJ 
s BRIDGING . : 
First and second ribs d d Right 2 , f 
; T Second and third ribs Left 2 
FIG. 2. mungana, sssi d s i _ 
E á i T 
` x ^ 
e ~ 
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E Fic. 8. Fusion associated with hemivertebr a. 
Cervicel Rib and Rudimentary First Rib. 
B paun - ~ ul . 
[en cases of each of these variations oc- 
curred. the differentiation between the two 
being made by observing the relationship of 
the ante-ior end of the rib to the sterrum. 
| It will be seen bv reference to Tables vi and 
vir that -he majority of cases of cervical rib 
were bilateral, whereas the majority of 
rudimentary first ribs were unilateral. In 
the case of cervical ribs, the majority 
e 
*. 
*e 
—_ 
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e H . è 
I Fic. 9. Bridggng. 
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Partial bridging. ° 


Fic. 10. 


united with the first rib; with rudimentary 


rabs, the anterior end was free in the major- ° 
Itv of cases. 
. 
bd 
æ 
e 
e 
e 
e 
& 
Fic. 11. Partia! bridging. ` 
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Tz nre VI * (his is similar in apearanc’ to some cf the l 
e — PS | i 
e CEEVICAL RIB lesions which have been describe i -c veral € °° 
e. , ; : : : 
| ý papers as fracture of the nrst rib. It has 
Bilateral 7 l'ree end c 
Right 3 Union with first [1 i 
- * : m a 
Left O Articulation with first ı 
LAEE VII m 
* 
RUDIMENTARY FIRST RIB ` 
Bilateral 4 Free end E 
Right 2 Union with first 2 
Left 4 Articulation with first i 
2 
e 


" Fracture of the First Rib. One cervical 
rib and one first nt revealed a solution of 
continuity as showr. in Figures 12 and 13. 





Fic. 12. Anomaly of first rib 
simulat rg fracture. 





` » a - . 
Fics 13. Anonaly of first rib 
simulating fracture. 








y simulating 
healed fracture. 


ic. 14. Possible anoma 
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: Fie. 14. Variations in medial*end of cla- de. 
beer considered that such £ fraetu: 
procuced by muscle traction as w 
dest or gndirect trauma. Figure 
an appearance which is apparently tle ead- 
result of the same processes In none yt -he 
3 cases was a history of traumaeor disapiiry 
obcained. I= is — that “this By no 
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means rules oft the pogsibility of fracture, other ribs. Non-union of rib fractures 1s i ; 


°° * since tlle symptoms may not have been rare, and 1 case (Fig. 13) showed theSame , Ps 
severe enough to fix the incident in the pa- finciags at two different examinations " one up 
tient’s memory. Certaig factors in addition year apart. We have seen that the cervico- e 

*  thcwecic junction is a frequent site of con- ye 


"P gerital anomaly, and in 1 case there was an . 
) associated fusion of the fifth and sixth 

" cerv cal bodies. These conditions, therefore, ` 
suggest the possibility that some “‘frac- 


tures” of the first rib may actually be cases 
of «congenital anomaly to which attention is 


r P called by a superimposed injury. 
: y Rtomboid Fossa of the Clavicle. Although 
" idis" this entity does not strictly fall under the 
heading of congenital anomaly, the recent 


; pub ications of Pendergrass and Hodes? and 
of Saulman? stimulated a study of its occur- 


rence. The shape and size of the medial end 
of the clavicle varied markedly as indicated 
ue | 
e 


Fic. 16. Rhomboid fossa of clavicle— bilateral. 


to the negative history, however, raise the ` = 

question as to whether we may be dealing 

with an anomaly of some type. The line of 

diminished densitv is broader and mcre ir- ] 

regular than 1s usually seen in fracture of " " 
e * 
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i Total nym ber in soo subjects I2it, MG j 
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s je. . 
-e a š 7! 58% " 
Rig t " 26 21€; T 
Left " 24 219; 4 
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* in Figure 1:. The fossa was considergd to be * these figures 1t appears 


present, wFen a cefinite double contour 


~ could be szen on che roentgénogram. A 


consec 1tive cases revealed an 
incidence cf 24 per cent (Table viu), Of 
these, 58 per cent w2re bilateral and 42 per 
cent unilateral, equally divided between 
right and left. The “ossa can be shallow or 
deep, and may be situated at any point 
from 1.0 cir. to 3.0 em. from the sternal end 
of the clav cle. Illustrations of the various 
types are st own by -he tracings reproduced 
m Figures 6 and 17. 

Calcificamon of tà? First Costal Cartilage. 
Another canciden:al survey was made tc 


study ef 5 


investigate “he inc. dence of calcification of 


the first costal cartilage. Islands of calcium 
deposit weve a frequent finding, but the 
earlv stage of prog-essive calcification, seer 
usually as an irregular line along the lower 
border of the carslage, was uncommon, oc- 
curring in 4 per*ecent of 500 consecutive 
‘roentgenog-ams. A series of 100 roentgeno- 
grams of medical students averaging three 
to four years old2-, on the other hand. 
showed cakificaticn in a greater or lesser 
degree in 42 per cent. Only one case 
showed ca#ificatioa in the other costa. 
cartilages, and in tis one the first cartilage 
was almost completely calcified. From 
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; thatthe bez ramg 
calcif cation of tRe first costa cart <ge 
occurs in males in the ea liest year. o the 
third decade, and precedes calciicetic 1 of 
the other cartilages.* 
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SUMMARY 


Congenital anomalies oœ thesbary therax 
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ocewrrec in 2.8 per cent of two tormi 


mle college seudents. These ancmalie= are 
tabulated and illustrated. 

Rhorm boid fossa of the clavicle was -res- 
en: in 24 per cent. Its various forms are 
ilustratede ° 

Calcification of the first costal cartilage 
wes found in 4 per cent of college freshmen, 
but in 42 per cent of first and second «zar 
medical students. 

Evidence is presented which suggests 
tait the appearance des-ri»ed >y vamious 
authors as fracture of the first zib risv in 
some cases be due to a congenita aner ely, 
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ROENTGEN EXAMINATION ‘+, 
IN THE DIAGNOSIS OF ADENOMA e va 


OF THE PROSTATE*t . T m 


N THE masculine preclimacteric and 
climacteric (fourth to fifth decades) the 
prostatic part of the urethra is affected by 

e à tumor formation which grows progres- 

‘ sively. Formerly called prostatic struma 
(Tsunodas), suburethral tumor (Marquis), 
periurethral adenoma (Motz), prostatic 
adenoma (Legueu), hypertrophy of the 
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group); (7) colliculus group (lateral group); 
(c) dastal group (ventral group or group of 
the F ead of the prostatic urethra). 

The clinical forms of adenoma of the 
pros-ate are characterized »y the solitary or 
combined growth of these cell groups (Fig. 
3): (2) total adenoma (originating from the 
lateral, distal and subcervical groups); (4) 


4 Byovse4 


Fic. 1 and 2 (according to Jacoby). 7, urethral mucous glands; 2, submucous glands (t-igone or subcervical 
groups); 3, submucous glands (ventral or distal group); g, prostatic glands, properly so-called; 5, sugmu- 


cous g.ards (colliculus group). 


prostate (Mercier), periprostatic adenoma 
(Rubritius), it is now more properly called 
adenoma of the prostatic urethra. 

The substrate of this structure is an in- 
tense cellular hyperplasia of the submucous 
or suburethral glands (of endodermal ori- 
gin), sometimes called Lendorf's accessory 
periurethral glands. 

These glánd* are distributed in groups 
from, the internal ring to the submontanaf 

e part of ghe prostatic urethra (Fig. 1 and 2). 

HornffOrator has made a systematic classi- 

ficatiorf of these groups as follows: (a) the 


trigone or subcervical group (Albarran’se 
e 


middle lobe or Home’s lote (from the sub- 
cerv cal or trigone group!; (c) micro-ade- 
noma (miniature form) (from the gsubgervi- © 
cal group with intrasphinc-eric growth); (7) ° 
solitary distal lobe (distal group, o t of 
the ead of the prostatic urethra). ; 
On the other hand, the prostatic glands 
properly so called (of mesodermal prigin) e 
when affected by tumeral new-growth 
(adenoma) may cause en argersentt of the 
organ with the same clinical manifestations 
as total adenoma of the glands of Lendorf 
(submucous glands). : : 
Here two varieties may be differentfated, - 


F * Presentec befgre the April 15, 1942, session of the Mec cal and Surgice| Society of Sao Paulo, Brazil, aid the Section of Urology , 


of the Pau ist Association of Medicine, session of April 2s, 1942. 


f Translation made by Dr. Audrey G. Morgan, Fort scott, Kansas. 
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- 
\ from both the climical and anatoneo-patho* as that of tumors in g inal hieaderema °  *: 
logitaé points of view: (a) "very minut2 of the suburethral or suomucoks wands is °° 
intfaprostztic" ad210ma; (A) fibroadenoma theught to be,due to a hormor al disequi- ‘ 
of theprostatic glands (Albarran). kbrium due to change of life (hormenal 
In the growth oi the tumor, whether cf theory). 





Vic. 3. Clinical forms of adenoma of the prostate. *, total adenoma; 2, middle lobe or Home's be. 5.  icro- 
adenoma (mim:tu-e form); 4, distal lobe. 


ethe variety origina-ing from the submucus | refer on this point tc the ides ef Lewer 
glands (tctal) or of that originating from 4nd his collaborators at the € cc and 
the sensi glamcs properly speaking, the Clinic, those of Laquer of Amseream and 
direction of growth eg be vesical, subvest these of Deming of Yale University. 
cal or perineal (Fag. 4). 

This diference s of great interest, par- 
tifularly with reference to indications fòr 
operative treatment, since within certain 
limits it indicates zhe route to be followed: 
(a) suprapubic trznsvesical (high section) 
(Frey er, Fuller, Ferris); (2) perineal (trans 
verse, fnedian, lat2-al perineotomies) (Zwck- 

l, Albarran, Young, Wildbolz, 
Wil Berndt, | owslev); (c) ischiorecral] 

à (Voelcker); (d) cransurethral (endoscopic 
resection). 

With reference to the cause of this i+ 


e. : 
" m, on salas. © ... f i ; 
hee n gerplasiz, whether of the subare Fic. 4. Forms of growth of adenoma c! the paostate. 


thral/or submucous glands, or of the pro- 7, intravesical adenoma; 2, part imtravesic_] parte N 
. . 9 
static glands properly speaking, different subvesical; 5, subvesical. 


_ theories were formerly advanced (arteric- œ ^ i 
fanim inflammatory, neoplastic, degen- Lower and his collaboratars¥ demon- 





erative) but at present the development of strated an interrelationshsp beteen an- 
/ adenoma of the prostatic glands, proper terior lobe of the hypophysis, the testicles » 
speaking, is thougat to have thesameorigm and the secondary sexual orgas& of ctain 


~ 


a i ho 


' 
* 
a 


animals; and M assume that this correla- 


. © 
*e @tion must exist also in man. 


McCullagh, Walsh, Moore, Owen, Cut- 
ler, Lower and de Jongh in well conduczed 
experiments found that the testicle pros 
duces two hormones: the first is androtin, a 
male sexual hormone, produced by the in- 
terstitial cellse which controls the develop- 
ment and maintenance of the secondary 
sexual glands. Its productionsis regula-ed 
by the anterior lobe of the hypophysis. 
Hvperfunction of the anterior lobe of -he 
hvpophvsis stimulates the testicle in suca a 
way that excessive production of androtin 
causes hyperplasia of the submucous 


. glands, or so-called adenoma of the pros- 


tate. 

The second hormone, inhibin or contruin, 
produced by the germinal cells, controls the 
hypophysis. Normally the germinal cells 
secrete enough inhibin to prevent excessive 
secretion of the hormone of the anterior 
lobe of the hypophysis, but as soon as func- 
tional imbalance takes place, with de- 
creased function of the germinal cells, 
which appears to be caused by change of 
life (preclimacteric and climacteric) the dee 
creased amount of inhibin permits of 
greater activity of the anterior lobe of the 
hypophysis whicl: stimulates excessive pro- 
duction of androtin by the interstitial cells 
which is responsible for the glandular hy- 
perplasia of adenoma of the prostatic 
urethra. 

According to Lower and his collaborators 
therefore the absence or decrease of inhibin 
permits of hyperactivity of the anterior 
lobe of the hypophysis which stimulates ex- 
cessive production of androtin, which is re- 
sponsible for glandular hyperplasia of the 
suburethral glands or Lendorf’s accessory 
glands. M 


Laquer of Amsterdam, however, believes e 


that the genesis ef adenoma is quite differ- 


LJ - ° n m - 
ent fromffthis; there is a factor of hormonal 


disequilbrium, but it is between the ap- 
drogendls and estrogenic hormones. 

In the age of prostatism (the preclimac- 
teric and cligzacteric) the two sexual hor- 
mones are 4n a condition of balance with 
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dach other, with the hormone of the an- 
terior hypophysis and with the hormone of 
the suprarena The hyperplasia of the stib- 
mucous glands, the so-called benign lw per- 
trophy of the prostate, according to him 
would be caused by deficiency of the mascu- 
line hormone (which would inhibit the hy- 
perplastic action of the estrogenic hormone)e 
and of other gonadotropic substances not 
inhibited by it. There would therefore be a 
predominance of estrogenc and gonado- 
tropic hormones. 

In addition to these two theories there 1s 
that of Deming that the hyperplasia of 
adenoma of the prostate 1s caused by the 
invasion of solid fibromusctlar masses from 
the muscular wall of the urethra into the 
glard ducts. These solic fibromuscular 
masses, originating. from the millerian 
ducts are said to acquire this invasive 
growth from stimulation be estrogenic hor- 
mones. Here, too, there would be disequi- 
librium between the androgenic and estro- 
gen:c hormones. 

As soon as the growth of adenoma of the 


prestatic urethra has begur the patient be-, 


gins to feel mild symptoms which are either 
disregarded or attributed to i1fwe4enas in 
the daily life, suck as food, occupational 
activity or excessive drinking or sexual ac- 
tivity. In this premonitory stage or stage of 
mild irritation, prostatic congestion p¥e- 
dominates with nocturnal urinary disturb- 
ances (dysuria and pollakiuria). 

In a more advanced stage the local 
symptoms begin (difficulty and pain on 
micturition) which grow worse fromyda® to 
day with repeated attacks of hrperdga of 
the sphincter, impossibility of emP ying 
all the contents of the bladder (residual 
urine}, polyuria, particular v at night, and 
symptoms of general exhaustion. Thè dis- 
turbances of bladder dyr®amics_ progress 
(hypertonia, hypotonia, even atony) to 
such a degree that frequently the patients 
have an attack of acute retention (func- 


tional impossibility of emptying the klad* 


der) which is certam to be followed by 1in3 
fection. The aggravation 5f these symp- 
toms results before long in inability to empty 
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the bladder spontaneously. Its mueculacure* 


lose$ s Capacity ‘or contraction, becom 2s 
excéssively distended, and cofhplete reten- 
tion begias. In some cases even in this 
period there is a s ight contractile reagtion 
on the pert of th» bladder and the urine 
regurgitates through the urethra, causing 
paradoxical ischzria. The excretory tracts 
and the kadneys hzving become involvec, it 
is not lonz before insufficiency of the xid- 
nevs resu ts, there are repeated attacks of 
pyelonepk ritis, and uremia and urosepsis 


"complete -he final picture of all these com- 


plications caused by adenoma of the pro- 
static urethra. 

The patient may come to the general 
physician or the soecialist in any of these 
stages of -he disease. It is best to examire 
him in the early stzge of the disease in order 
to make an accurate diagnosis both with 
regard to the cl#ical manifestations of tu- 
mor of the prostt-e and of the disease itself 
with its lecal anc general disturbances and 
kidnev complications. From this examina- 
tion the taerapeut c indications will be es- 

established, which may eventuate in surgieal 
operation, either palliative, conservative or 
on 

Our routine examination for a long time 
has been «s follows: 

(a) His-ory of the symptoms which have 
arbused suspicion, together with anvthirte 
indicating disturbances of the neck (the 
so-called Cvsectas £s) or massive lithiasis of 
the prostate, or prostatitis. 

(4) Dig tal exploration by the methods 
of “Picker Sellei, Fuller and Voelcker, 
Snepér, and others, which shows the size 
andMfohsistenés of the prostate, but wh:ca 

does not enable a liagnosis to be made cf 
the middl* lobe, cf micro-adenoma in aa 
atrophied prostate of the ventral lobe, or 
even gf di ?erefitiz tion between prostatitis, 
masgive lithiasis of the prostate and adenc- 
ma in certain stages of its development. 

(c) Exptoratiom of the urethra (with a 
"sound? wh:ch shows the length of the prc- 
static uretara, maxes it possible for the ex? 
aminer to feel the obstruction caused by a 
tumor of considerable size and supplies 


residual urine and — 4 tne T 
tion of certain Xomolicatiohs such a 
urinary infection, but is not sudic ent d a 
co nplete examination. 
* (d) Urethrocy stoscops’ (instruments of 
M=Carthy, Lowsley and P*serson, v. 
I :chtenberg, and others’, which is depend- 
ert on permeability of thee uretara and 
wrich gives a clear view of the 5—tsusion 
ot lobes of an adenoma into tne emhirged 
and deformed prostatic urethra of the 
niidle and ventral lobe: and of ct sr com- 
plications and modificatons res mmg from 
the adenoma itself @pulsron dive-tie 2 a, true 
diwerticu.a, hvpertroph- of th» i -e—uré- 
temic torus, trabeculated bladder, r^ amma- 
tary concitions, changes in the ureteral ori- 
fices, lithiasis of the bladder, etc. . Sut -his 
method of examination Goes not ga a c ear 
picture cf the pelvic bealizaner of the 
tumor, it does not perm t of difer-tation 
be-ween nbrosis of the reck and bezinning 
aspertrophy of the m ddle lebe anc it 
camises trauma, and hemorrhage [t in- 
creases the suffering of the pa-iert in ad- 
venced,scages and is impractical in large 
"uwnors in which it is accom pamsed by 
3emorrhage in spite of continucus irriga- 
02, which makes false soutes between the 
cokes of an adenoma developing ir the 
membranous urethra, and in presz-t:cs and 
oarients with urinary irfection ?rsquer tly 
~auses attacks of ascenGing pyelomepantis 
‘trauma, reflux). 

te) Roentgen examination vkrh until 
-ecently was restricted t» roentger»zraphy 
of the prostate with an opaque sound, to 
3urckhardt-Floerckern's aerocs.t»zraplhe 
amd to cystography wita oily so vanas or 
suspensions as a contrast meder: which 
we-e sometimes Irritating, but reeemly aas 
neluded intravenous urcgyaphy sor the di- 
agnosis of dynamic disturbances >rcuzht 
about by adenoma of the upper @*retory 
^assages and of the functional 
$* kidneys* (Fig. 5 and.6). | 
cystograph y almost always shovs® 
m the development of tye ademcrga, such 





Sometimes the cystogram shows the size ofa n prec tamer 
vh has extended into the bladder. 
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as pulsion M us true diverticula ar.d 


*e è finally residual urine arf the appearance »f 


the paretic bladder. 


Roentgenography is not concerned wich 
demonstrating the different clinical form® 


\ of adenoma, as such determinations can »e 





Fic. 5. Roentgenogram of the prostate with opaque 
sound. (According to Casper and Picard.) 





Fic. 6. Aero-cystography in adenoma of the prosute. 
(According to Casper and Picard.) 


made by cystography 


or intrav ends *urography). 
plishment i is due solely to 


" throcv stogr aah y? 


able im 
of patie 


(with air, retrograde 


This accam- 
retrograde ure- 


which Eden the undeni- 
ortance of roentgen examination 
s with adenoma of the prostate,” 


1 ech iique of Urethrocystrography. 


The technique of urethrocystography ac- 
cording to the method described in a “‘pre- 


e which is adapted for the ptirpose Va baaje 


E e fja 3 


8 
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"'iminzrvenote" befcre the Urological Sec- 


tion of the Paulist Medical Assoaatfion, 
August 25, 1940, coasists essentially of* 


(a) Previous filling of the bladder for the 
purse of showing its entire outline, par- 
ticula ly that of the basal portion; 6o to 
8o cc. of the contrast medium is injected. 
The amount varies in the individual case of 
adencma of the prostate, depending on the 
size cf the tumor when previous routine 
examinations (palpe tion, exploration of the 


ureth-a, urethrocystoscopv) have already, 


shown its size. When thev have not, the 
first roentgenogram will irdicate whether 





Fic. 7. Normal image ef the neck. Dilated prostatic 
, glards, prostatic urethra not elongated (profile 
" roer tgenogram ). 


it Is necessary for the amount to be in- 
creased (in large ad2nomas growing into the 
bladder, for example). When, on the other 
hand, there is a lerge amount of residual 


urine, the bladder should be emptied\bggore 


the contrast medium is injected. 


(b. The filling of the whole of the urethra * 


(15 to 20 cc. of cor trast medium). For this 
purpose a sy ringe ef 20 cc. capacity is used 


a rubber tip which occludes the oper 
the arethra. 
(c: A roentgenozram made exactly dur- 


ng of 


ing the terminal part (10 cc.) of the Ue thral 
e. ° " v 
injection. * 


° 
* Based on the principle of cerebri! arteriography of Egas 
Moniz 
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Fic. 8. Uretarocystography in chronic prostatitis. © levation of the base of the bladder by increase m te size 
of the prostate. Prcszatic urethra without the changes of adenoma (profi.e roentgenogram). 
Fic. 9. Urethrocystography in chronic prostatitis. Elevation of the base of the bladdder by inareased size 
of the prostate. Prcstate glands slightly dilated. Prostatic urethra not elongated (profile roentzemegram ). 
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No force sholi be used. The injection gerous, others irritating. We preter = sus- 
b i e à J je " * : p 
should not be made too rapidly or too slowly. pension of luxobarium,* prepa-ee b~ the 
e e e * (6 r - s ; bi = 
Otherwise the roeatgenogram will not shew Spic Laboratory of Sao Paulo, because of 
a clear picture of the prostatic urethra nor ‘ts cheapness, ease of preparaticn, chenical 
a perfect image of zhe “internal sphincter." harmlessness, opacity, and so ferth. The 
e YA a 1 m $ ð e " e 
o Positiors. For the purpose of systemattz- — suspensson Is prepared especially fer us in 
ing the examination two positions are used: the proportion of 60 gm. powder :c 19C cc. 
(a) Me oblique, or semiprofile, and (4) boiling water. 
anteroposterior or ‘rontal. In the former tne Roentgen Diagnosis. When th: tao tont- , 
patient is placed in dorsolateral decubitus, zenograms, profile and frontal, are o xtamed 
preferably right, with the thigh flexed ard the roentgen diagnosis s madet (Fis 7, 8 
aa As = : i MP s sa = i s ri a 
in*forced abduction with relation to the and 9). It is the urologist who 5 best fizted 4 
opposite leg which is extended. In the an- to make this examination and g ve “he most 
teroposter‘or or f-ontal position the patient accurate interpretation. He knows zbe his- 
lies in dorsal dec ibitus. With the roentgen tory of the patient and has already certain 
tubs centered on the pubis the roentgeno- preliminary examinations and kows the 
" y odi is made acco-ding to the requirements object of the examination anc what is to 
peeeliar to each darticular form of appare- be disproved or confirn ed. 
tus 4nilliamperce , exposure time, kilo- The points to be considered are: 7) the 
e ° . è 1 e s vam s . 
voltage, which vary according to the thick- characteristics of the balbar filing; (4) the 
ness of the patien-'s body). form and relations of the mem dramas ure- 
Contrast Media There has been a great thra to the adenoma; (c)e the e+onsazion, 
deal ef ciscussicn of the qualities of the ® deformities, dilatations and ar gulations of 
. . . . . , =: ` 
variofis contrast media used in the exami- the prostatic urethra (s@prae and infra-, 
nations and of which are to be preferred montanal); (4) the arrangemer t the im- 
,(thorotrast, uroselectan, and perabrod]l, ternal sphincter” in relation tc th adder í 
é ya fl, 20 per cent neo-iodipin, 25 per cent - a ! 
" P i pom. i * The base is barium sulfate. iN 
sodium bromide, = 5 per cent sodium iodide, + We refer here to the roentgen difignosi: of urelitro>ystog- 
2o susbensicn ôf recbarite, barium sulfate and Phy well to remember thas in cases wud maeror) 
om . E un is impossible an orienting roentgenogram precede: uretikrecystog- 
: 30 per ce Tt citobarium Js some of them dan- raphy for the verificat-on cf lithias s of the bladde. 
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9, . TEC S E » 
Fic. 10. Miniature form of adenoma of the prostate ° / 
(profile roentgenogram). Two small nodyles de- " 
veloped intrayesicaly. Atrophy of the prostate *9 


gand (seventy-four years). E " 


image of the uretkra is short, or not elon- di 
gated, since this fo-m of adenoma occurs in 
a prostate of normal size or even more fre- 
quently in a prostate atrophied by senile 
involution. Sometimes the tumor projects 
into the base of the bladder and into the 
supramontanal pa-t of the prostatic ure- 
thra, and sometimes the small tumor, 
nocule develops imto the opening of the 


FIG. 11 


Fx. 12 


Fic. 11. Outline of middle lobe (profile roentgenogram). Angulation of the prostatic urethra. Endoscopic 
appearance of fibrosis of the neck. : 
"v Fic. 12. Outline of middle lobe (frontal roentgenogram). Prcstatic urethra not elongated. The lobe protrud- 
ing between elevations of the prostate enlargec from prostatitis. . 


cavity; (e) the configuration of the eleva- 
tions on the basal plane of the bladder: 
( /) the perfection, the clearness and the de- 
formities of the outline of the bladder. 

The roentgen diagnosis will be based on 
a minute observation of the above points. 

It should be noted, however, that the 
charaeteristits ef each segment examined 
vary with the stage of development of tae* 
e prostatic tumor%adenoma) and its clinical 
form. 

In thf miniature form of adegoma the 








Fic. 134 Solitary middle lóbe (profile roentgero- ® 
gram). Angulation of the prostatic urethra. The 
“internal spfincter" is directed forward, the 
nodule protruding into the bladder. 





enodule, 
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FtG. 14 


Fic. 14. Middle lobe grown to large size (profile roentzenogram). Notable angulation of the pros-atw uretara. 


Fic. 15. Thes 
rupted at the point of angulation. 


sphincter of the badder neck (Fig. 19). 
In these cases roer tgen examination is of 
great aid 13 thé in -erpretation of the ure- 
throcy stoscopic examination. 

Three patients with this form of adenoma 
of the prostate were examined. In 2 tae 
localized «n the right side, Was 
shown in the frortal roentgenogram as a 
protfperance into the supramontanal par: 
of the urethra. In - case it protruded into 
the base of the bladder in the profile roert- 
genogram. 

In solitary middle lobe in the prorle 
roentgenogram it is always to be noted that 
the “internal sphincter” directed for- 

ward, the nodule protruding, in a charac- 
ter istic manner, back of the ' sphincter" 
o the base of the bladder and varymg 
greatly in size iP on the stage of 

devflopmeat) 1t) (Fig. 11, 12 and 15). 

The imaze of the ve not elongated, 
protrudes into the supramontanal portien, 
making an angulat on which is larger, tie 


IS 






tougfnodule (Fig. 14). If there are accom- 
panving la-eral lobules with a subvesical ov 
even intravesical growth, there is a varying 
a, and it may even be deformed and 
arged ir? diameter. 

In the anteroposterior roentgenogram 


ame case as Figure 14 (frontal roentzrnogzam) 


v. 5 
doe a the development of the adenoma- * 


e of elongatmn of the prostatic ure. 


. The image of the prostatic uretiri s rter- 


dhe nodule can be seen protrudiag irt: tae 
bese of the bladder between the borders of 
te "internal sphincter." The image o the 
Urethra, elongated, broadened aad wb or 
v thout deformity, often shows am me- 
ruption at the point of angulation (Fiz. |<. 

We diagnosed the existence cf a mxccle 
1552 in Io patients; in 5 it was selitary ond 
ia ^ associated with lateral lobes. 

In 1 of the cases a roentgenogram tasen 
far her laterally showed the latera bies 
wt the middle lobe located between taem. 
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Fro 16. Ventral or distal lobe (profie Wocntz-ro- 
z am). Quite large :ntraves fal growth armor 
nodule. Extreme enlargement %f the presto 
u-ethra. ‘ 
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HG. 17. Ventral or distal lobe (profile roentgeno- 
gram). Tumor growth partly intravesical and 
partly subvesical. Image of the prostatic urethra 
with the concavity forward. The subvesical part 
of the tumor growth reaches the membranous 
urethra, creating angular interstices, dangerous 
on instrumental examination. The roentgenogram 
shows the lacunar image of the accompanying 
bladder tumor (papilliferous cancer). 


In the ventral or distal lobe, rarely seen, 
the "sphincter" is turned upward, the tumor 
nodule protruding into the base in front 
of the "sphincter" and with a volume that 
varies with the stage of growth (Fig. 16). 

The image of the prostatic urethra, wid- 
ened, clongated and deformed, sometimes 
shows a protrusion of the tumor into the 
lumen of the urethra (Fig. 17). 





Fic. 19 


Fic. 19. "Total adengma (profile roentgenogram). Intravesical growth of tumer. The prostatic urethra 
gated and enlarged, the "sphincter" in the upper part of the tumor. 
lic. 20. The sume case as Figure 19 (frontal roentgenogram ). 





Fic. r8. Lateral lobes and middle lobe (profile 


roentgenogram). Intravesical protrusion of tumor 
nodules growing inte the bladder. Amgulation and 
ealargement of the prostatic urethra. 


The protrusion corresponding to the edge 
of the posterior commissure of the neck pro- 
Jects more or less into the base, depending 
on the volume and growth of the ventral 
lobe. In total adenoma thé lateral lobes in 
the »rofile roentgenogram project more or 
less into the base with equal or unequal 
growth of the two sides, tae "sphincter" is 
tutned upward, the image of the urethra is 
no- elongated in the beginaing but becomes 
increasingly elongated, broaden TN de- 
formed as the adenoma nodules increase in 
size (Fig. 18-28). 

Sometimes the membranous urethra jt- 








FIG. 20 
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P Fic. 21 


Fic. 21. Tote] adenoma (profile roentgenogram). 
vesical deve opment. 





Fic. 22 


ntravesical pro-rusion of the tumor, but greater sub- 


Fic. 22. The same case as Figure 21 (frontal roentcenogram). 


self becomes deformed with the subvesica! 
growth of the aderoma and shows inter- 
stices which make instrumental examina- 
tion dangerous; ard in advanced stages the 
protrusion of the tumor reaches to the 
terminal part of the bulbar urethra. : 
In the frontal rozntgenogram the image 


of the tagsor prorrades into the base, the 


size varies lepend rg on the stage of devel- 


~= 


opment and it may be subvesical or intra- 


vesical or partly subvesical and partly in- 
travesical. 

The image of the prostatic wrethra is 
t roadened, elongated and deformed., o- is 
represented by a narrow thread f centrast 
medium due to the filling cf the lumen by: 
dhe tumor masses.* The rcentg=n appear- 


* [n the neighborhooc cf the “internal sphirz-er" d! 
tircate, showing that the contrast medtum passes Ito 
cersmces of the tumor. 


mav bi- 
the in- 





Fig 23 







ater pz rt of the growth is subvesical. 


La 


*. Local adenama (profile roentgenogram . Fh$: zh the tumor protrudes into the bladcer c 


° e FIG. 24 


rm . y. ~ rys . LJ - - 
24. The same cas2 as in Figure 23 (profile roentger.ogram). The cystogram shows signs o. par-sis af the 
adder (attacks o retention) at the apex of the bladder. 
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` Fic. 25 "IG. 26 e 
Fic. 25. Total adenoma (profile roentgenogram |. Large tumor with both intrevesical and subvesical growth. 
. The tumor in its growth has obstructed the =rostatic urethra. The contrast medium has passed into the 
interstices in the tumor nodules. 
ic. 26. The same case as in Figure 25 (frontal roentgenogrim). 
ance depends, however, on the stage of de- changes caused by the adenoma, such as 
a , e ° * . . Ss 
velopment of the tumor. pulsion diverticula, true diverticula and 
[n the 18 cases of this form of adencma a lacunar image corresponding to the blad-" 
examined, we demonstrated the different der tumor (Fig. 17, 27, 29 and 30). 
stages of development from small adenomas Findings in Urethrocystography. Though 
of the lateral lobes to total adenomas and tB-se unusual examinations were ordinare 
those of excessive development, some e€ ;én ily carried out by skilled technicians there 
with changes in the membranous and were a number o' occurrences "miS de- 
«bulbar urethra. In many of these examima- serve attention: 
tions the outline of the bladder showed la) Slight breaks in the mucosa of the 
a — 3m n . - e: 
T : 229 T 
* ` a = rm 
Is] 
a 
° * 
Y 
Fic. 27 e s FG. 28 " 
Fic. 29 Total adenoma (profile roentgenogram). Tumor o! very large size. [ntravesical and sunge: r 
growth. Great elongation of the prostatic ureth-a which is Aled with tumor r odules. . 
Fic. 28. Thes same case as in Figure 27 (frontal roentgenogram). The cystog-am shows numerous p à 
diverticuk. 
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FIG. 20 Total adenoma (profile roentgenogram !. FIG. 20. Total adenoma (profile roer-^ genogram ` : " 
Tans wit® subve: cal growth. Angulation, en- Wink at subvesical grow th with absess cacities. e 
largement and elongation of the prostatic ellos a. P art of the tumor pri ects into the bledd=- p pity. 
Prostatic glands dilated. Neck shows typical image so m 
of hypertonia of tim sphincter. The cvstogram ~ . - 
: H died (c) Subadenomatous fissuring and css of 
shows pulsion diverticula. 
blood when a subvesical adenom: protected 
. ~ . . > e 
prostatic urethra f-om distention during Into the membranous urethra ani enlerged 
the filling. The patient passed contrast . The wave of liquid distended the i-ter- 

. medium stained with blood. The mucosa,  s*xes and fissured them. *. 
congested from stagnation or inflammation, (d) Fissaring of the bulbar -u-4d-sac . 
suffered ruptures of the small vessels which ard loss of blood from its disertica in 
made them bleed. : large subvesical adenomas. 

e . š i . é . ; 

(^) Obstruction of the penetration of the e (e) Even rupture of the bulbar -uLde- 
contrastgpedium into the prostatic urethra sac involving the bulbar vein xit pene- 
when it was obstructed by growth of the — tration of contrast medium into the pt den- 
tumor masses into it. dal vein, reflux bv the dorsal veins o^ the * 
a 
e 
^ e 
9 
è 
4 
v * 
so 
e 
D 
n Fic. 31 , m PIG. 32 E 
. Congenital atrophy of the neck (profile ro@ntgenogram). Atrophic prostate. A lane * u c the 
: 32. Scler*sis of the neck (inflammatory). ( Proüle ree ntgenogram.) Chronic prostatiri$ stmt f the a X 
E rethra, perineal fista as. Suprapubic drainage (plane ir-age of the neck). . 
a ’ , 
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penis and the dorsal emissary veins, pene- contraing@ications to urethrocystographic á 
e . ° Ld . . E . . . e "s = " 
e * tration ifto the internaf pudendal vein and examination in the diagnosis of adenenfaof ø ° 
. . ^ " bo . ^ . e 
impregnation of Santorini's plexus (ure- the prostate Which may be summarized as. , 
throvencus reflux). Danger of hemorrhage, follews: > N^ 
embolism, infection and generalized sepsis “aè When there is recent trauma result- Di 
vó (f) Reactivation of latent inflammatory ing from instrumental examination, with ° 
processes in the prostate and vesicles as or without loss of blood (danger of reflux 
well as reactfvation of attacks of pyelo- and its sequels). ° 
nephritis in prostatics with urinary infec- 4) In adenomz patients with acute or 
> tion. g recent gonorrhea. 
9 
LJ 
9 
` 
L] 
4 
* 
+ . e = 
FIG. 33 X "IG. 54. 
Fic. 33. Hypertonia of the sphincter (profile roentgenograri |. Chronic adnexitis with subacute exacerbations 
i (typical fish-mouth image). 
Fic. 34. Fibrosis of the neck (profile roentgenogram). Hypertrophy of the trigonal muscle. (Typical image.) 
9 Amonz 31 patients with adenoma of the c) In the course of subacute adnexitis 
prostate on whom urethrocystography was — (peestatovesiculitis) in patients with adeno- 
done we observed the following: ma of the prostate. 
a , , (4) In the course of -reatment of ab- 
Bleeding cf the urethra from rupture of the mucous 4) f E. urse of tree : i y ! ; b 
ni M MEE. EET amindkndaci da bagewkis Shee eae SCESS OQ the prostate, particulari) It 
Reactivation of latent inflammatory processes of the Opens 1n | s f 
prostate and vesicles... ose ees ...1 adenoma. 
General depression after the examination. ... ...2 N, 
Reactiv ation of attacks of pyelonephritis in pro- COHCLUSIONS 
‘ statics with urinary infection............ 2 . . 
"n From the number of cases (31) examined * 
13, of patients with zdenome eof the prostate 


e Among the refnaining 18 patients exam- 
\ ined there were no special findings. And 
particularly in*nearly 100 cases of urethtp- 
cystogyphy (stricture, ectasias of the 
neck, fdenoma, etc.), there was never any 
urethrovenoas reflux.’* 

Conircindications. There are, however, 

EI 


* ing reasons: 


in all its clinical forms we contludg that , 
urethrocystograpl y as carried out bWus 1s è 
necessary and even indispensable inthe 


examination of these patients for the.followe 







oe” 
(a) It gives the global cr topfographi Z2 
pearance o: adenoma of the pe ` 

ear "T 
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p - . . 
] (b It shows accurately theeforms of which would retard clinical -u-e of ° œ 
i eclinical | manifestation (miniature the patients bperated or, amc shovs’ .* 
° form, median lobe, veftral lobe, lat- recurrences of the tumor. , 
- eral lobes, total adenoma) as wel ., m., 
-— bs orars af ine Tareh 1 lo iua Tra:pu 1036, * 
as e orms Of 1ts urt er deyeipp- X. Paulo, Brazil 
ment (vesiczl, subvesical). = 
. € 3 
(c) + shows E x panne an REFERENCES 
. adenoma with subvesical growth and i | 
h P b - 1 i. BLuM, V., and RusnrrIUs, H. Die Erk-zn angen p 
tue paru e- tne mem PONO MUS der Prostata. In: Handb. cer Urd., Vcl V. 
bulbar urethra, giving a warning of z, Casper, L.*and Picarp, E. Lehrsuca der uro- "u^ 
the dangers of instrumental examina- logischen Diagnostik. G. Thieme Lemzg, j 
tion in these cases. 1930. ii AN 
ái ^ a TA E à ^ ^ Werte 2 3 o^ E He a » e 
(d) It »ermits of differential diagnosis ` Fucus, F., and Horr, H. Die gelakme Hise m 
í Rontgenbilde. Zgchr. f. urcl. Cer. c8, <4, : 
between acenoma and dvsectasias of ice on 
. s s 5 T i e . 
the neck (congenital atrophy, sclero- 4. Jacosy, M. Zur Prostatahspertropne Z car. f. i 
sis, fibrosis of the neck and hyper- urol. Chir., 1923, 14, 6-37. EE. 
tonia of the sphincter (Fig. 31, 32, 5- Lowsrev, O. S. and Krawiy, ^. [. Clinical 
T A Urolozy. Williams & Wikins, Beltimer= +o. ét f 
da. 34)-) =} 
ili, s . | - ©. Moore,C.R. Physiology of testis and appl caton 
(e) It makes possible a better choice of | Y ry M anc 
: d d of male sex hormone. 7. Trol., 142, 7, 31-44. 
the method of treatment for each Ol >. PEREIRA, A. Valor propedeut co dasue ro-cvs-o- ‘ 
the clini@al forms (suprapubic anc grafias. Secção de Urologia da Ass. 72ulsta de 
perineal Operations, endoscopic E o Med. Sessao Sept. 25, 1939- Rav. ca mesma 
x section). _ ÀSS. sa ce et i ah l : y 
À . . . . . - & Pereira, A. Contribuicdo a» diagno. tec rado- : 
(f) Finally, it permits of verification oc ye M i e 
í 9 UG ogicc das affegdes do colo. Net previa. 
postoperative incidents and compli- Secção de Urologia da Ass. Paw 1s:2 c- Mec. 
. cations 'structural deformities- Sessão Aug. 25, 1940. 
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"| METASTASIS TO BONE AS THE FIRST SYMPTOM OF Ct, 
: CANCER OF THE GASTROINTESTINAL TRACT** , "d 
REPORT OF THREE CASES "m a 
N By E. J. BERTIN. “D. i 3 
"M Misericordia ean dM " 


. 
» 


REVIEW of the literature reveals that 
although metastasis to bone from can- 
cer of the gastrointestinal tract occurs more 
frequently than is generally realized, cases 
in which the bone lesion produces the first 


vears (1932 to 1941): 13 in the esophagus, 
75 in the stomach, and 98 in the colon and 
rectum. 

Recently Buirge, in a report on carci- 
noma of the large :ntestine, reviewed 416 





e symptom of these cancefs are quite rare. autcpsv records, fin ling 31 per cent of this 
The 3 cases here presented sought rel ef | number incorrectly diagnosed. Sixteen per 
from the symptoms caused by the bone cent ef the cecal lesions were diagnosed ap- 
involvement, none of whom had any im-  penciextis and 8.3 per cent as cholecystitis. 
portant symptoms. referable to the gastro- Recent hemorrhoidectomies had been per- 
Intestinal tract. A ‘biopsy revealed the true torme ton 5.2 per ceat of the cases, without 
nature of the tumors, and in each instance disccwering the primary lesion in the sig- 
the pathologist, Dr. A. R. Camero, sug- moic or rectum. It is a wellénown fact that 
gested the probable source of the lions le- the early symptoms of canter of the colon i 
sions. Gastrointestinal roentgen studies may be of such a vague and insignificant * 
were made only after the pathological ci- nature, or even absent, that both the pa- 
agnosis of adenocarcinoma had been made tient end the physic an may be misled and 
and, in each case, the primary growth was — the diagnosis made only acter the occur-, © 
found in the gastrointestinal tract: I in thee rence of distant me-astases. In a series of 
stomach and 2 in the sigmoid colon. M2- 391 autopsies on patients with «rimgry 
tastasis to the regional lymph nodes ard neop asms of the digestive tract, Turner 
to the surrounding and neighboring organs and Jafe? found 7.9 per cent with bone 
is frequent. but judged by our own experi- involvement. Rendich and Levy!’ report 6 
ence and by the records in medical litera- umusizl cases of bone metastasis, 2 ®f 
"^ ture, distant bone metastasis from cancer which were secondary to gastrointestinal 
of the digestive tract is relatively uncom- | carcincma. These 2 cases are similar to my * 
mon so far as it is found clinically even after own in that the chief complaint was caused 
the primary lesion has been discovered. by the distant bone metastasis rather than 
Many of these cases are undoubtedly the primary growth, and in 2 instances - 


missed because it is usually not practical 
to make a complete roentgen examination 


secondary growths were found below th 
knee. Nisnjewitsch!’ reported 6 instances 








of the entire osseous svstem unless there :s 
a suspicion or sign or symptom suggesting 


of bon- metastasis, ound at postmortem., » 
IN $7 cases (10.5 per cent) of primary carci- 









bone involvement. The pathologist, no noma e: the rectum. Mathews!" fountl an ° 
doubt, also fails to recognize a number cf einciderce of 2.5 per cent of bone imvolve- 
=a Ne [LM - 
these cases because the usual autopsy 01 ment fom gastric cancer. Moore! faund, » 
“patients dy ng from gastrointestinal cancer in his study of 1,600 cases o~ carcinon\ of | 
* does not ircludg a detailed studv of the the sto mach, no evicence of bone invoh 
'e ® ; f à 
skeletal system. ment | enkinson,'" in his series of gasgrein- ° 
Our Ycases were discovered in a series testing cancer giving rise to bone met: ra 
of 186 part ents with carcinoma of the gas- sis, foan i no tumors secondary te carcino i 
trointestinale tract over a period of ten of the stomach, but found a record of a 
* 
* Presented at the Ferty-third Annual Meeting, Americin Roer tren Ras *oaery, Chicago, HL, S pr. 13-18, 947. Mk 
' : ^ 
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* cases in the literature in which the me- The growths occurred m <he esophagus + a» 

tastasjs occurred ‘rom different parts ef — s-omach, duodenum, jejunum, “om. sig- @,. 
* thee gastrointestinal’ tract. Warwick? re- meoid, rectcsigmoid, amd recmmm The 0 
metastasis to bone in 4 out of 176 greater number of cases of me-astas3 to 
autopsy cases of gastric carcinoma, or 2.2. lone from carcinofna of the rectum anc ^4 a 
per cent. Aufses! seviewed a series of 117 stomach, they thought, was die = the e 
^ e ^ - e. UA . a e’ 
cases of rectal carzinoma and found 8 m- greater incidence of carcinoma m nese ° » 
stances of bone involvement, or 6.8 per organs. Only 1 case of bome mgtastas s from : 
cent. In his series cf £37 cases of carcinoma small bowel carcinoma was found. Fe ac “ 
of the stomach, from Johns Hopkins Hos- companying table shows the dstraboticn " 
pital, Copeland? reports 7 cases with bone and location of bone metastases m t^c r 23 ° . 
lesions, or 1.3 per cent. Sutherland?? stares ported cases (Table 1). The able nc- , 
) J 
. D 
Taree Í " 
a 
DISTRIBUTION AND LOCATION JF BONE METASTASES IN i 
» 43 CASES (GBOR'c .EY AND VALLS?) . 
= — z n = = : sa = 7 e 
— Iz cide-c of 
PREN EARI EINES merazt»s s to s Y 
| i bame fzor- al 
Location No. nen Caco xy: «a of 
| the imc acted E 
° Len S 
d i mg | Ster- |. DUWE 
5 i 5 Scapul: s 
° pine | Pelvis | Ribs lissas 1 qun Scapula per ---4) 

. - — e — = E 
Esophagus 1 o? = 
Stomach 12 6 3 [ 2 l r7 Oo 2 
Small bowel l l I 
Colon a 1 ei . 3 
Sigmoid 3 2 2 -i 5 o.3 
Recggs:gmoid 4 3 2 5 
Rectum 19 6 8 I 3 l Hog D.S 
Total 43 19 14 IO ^ 61 . 

| e. 
that 1.9 per cent cf his 1,032 cases of malig- -ztes that most skeletal metastatic gr ^w ths 
nant bone metastasis arose from primary ae in the bones of the trunk; tbs- s, m +° : 


* growths in the sto mach. Warren? found 5.7 
per cent or bone involvement in his gastric 
cases, and also resorted 2 cases with bene 
inyelvement in 155 cases of carcinoma of 

LAS colon Willis? reports the incidence of 
skeletal metastas:s from carcinoma of the 

«stomach as approximately $ per cent. In 
1935, Kerr and Berger! reviewed the lit- 
erature, finding 143 cases and added « of 
their own. In hes series of 606 cases of gas- 

* tric carcinoma, Lewton! reports only 3 with 

bong invo.vemen-. Clayton’ in 41 cases of 

gécinoma of the esophagus, found 2 cases 

*witb bone metastasis. Ghormley and Valls? 

\ Cases in which a 

nosis o£ carcmoma of the gastrointes- 

al tract was made at the Mayo Clinic 

the fifteen vear period from 1g22 to 193 











the vertebrae, the pelvis and the -Ebs. In 
only 6 cases were long boresrretrret Firs 
distribution would be expected “x -ause 
bone metastases from most types o` «arci- 
noma have a similar distributicn. sl st of 
the reported cases show the ma.om-- to be 
osteolytic although osteoblastic lesior - also 
occur. When the metastases ape  steo- 
blastic and associated with carci mma af the " 

erectum, primary prostatic imvokenent 

must be suspected. The distrucz»n q bore 

and bone marrow may te vefy exc sivz, ® r 

producing a blood picture strong y su-gest- 

ifs pernftious anemia. Markow tz* -eports 





sach a case in which the 2ervthra-s K «oun 
e. 

was 1,010,000; hemoglobin, 15 per cent; 
. 4 e . e 

color index, 1.1 The postmortem ezamina- à 
tion showed adenogarcinoma of -he :smzch i 

' 
' 
L] 
t a * 
a . : 

. . : e . fs 


we 


*e 


è 
with extensive bone metastasi¢. The frst 
symptom im his case was pain in the legs 
and raprllv progressing anemia with no 
special gzstrointestinal symptoms. Barclay? 
reports a case of colloifl carcinoma of thg 
stomach, the first symptom being a patho- 
logical Drac ture of the clavicle while turr ing 
in bed. No gastrointestinal study was done, 
there beiag no symptoms referable to -his 
tract. Roentgen examinatiog revealed a 
generalized carcinomatosis involving prac- 
tically all of the bones of the body including 


TABLE II 
e 


POSTMORTEM FINDINGS 








Cases with Metastzsis 











Location of No. in ine 
Primary of 
Carcinoma | Cases Noi Dee cat 
Stomach 309 8 2.58 
Esophagus 101 7 6.93 
Rectum £7 6 10.52 
Gallbladder 56 2 3.57 
Pancreas | 19 4 21.0¢ 
Liver 15 3 20.00 
Pharynx 10 2 20.00 
| = 
Total 567 42 Av. 12 od 





Müller studied ilie records of 12,730 postmor-em 
examinations performed at Basle Pathological Irsti- 
tute from 1817 to 1905 and found 567 
carcinoma cf the gastrointestinal tract. 


the extrerities. The site of the primary le- 
sion was not determined. The erythrocyte 
count was 1,500,000; hemoglobin, 33 per 
cent; color index, 1. No gastrointestinal 
symptoms developed until shortly before 
death. Stein,’ in his series of 1,005 cases 
of carcinoma of the digestive tract, reports 
34 with bone metastasis. In this series he 
includes carcinoma of the pancreas, gall- 
bladder and biliary ducts, one of which was 
the result of primary carcinoma of the 
small bowel. Forg? also reports a single case 
of bone net&astasis from carcinoma of the 
small bowel. Tilling?' reported a case in 
which a metastatic growth in the*humerts 
was thgffirs sign of gastric cancer. Müller 
studied the records of 12,730 postmortem 
examinations" performed at Basle Patho- 


logical Institute from 1817 to 1905. His 
4 : 
9 LI 


cases of 


a 
*indmgs gre shown in Table ri. 
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The high 


incicence (12.09 per cent) is in part ex- "E 
plained by the fact that his studies were 
limited to postmortem material. à 
The principal recognized methods of E 
spread of malignant metastasis are: lymph e 


and blood borne emboli, ly mph and blood 
vessel permeation and various combina, 
tions of these routes. Gray’ has recently 
shown that the spread of cancer by lymph 
vessel permeation is less common than is 
gere-ally supposed. Batson? has demon- 
strated by experimental work on thee 
caCaver and monkeys the probable route 

bv which many d stant metastases occur. 

We lave all seen n etastat;c tufhors appear 

in locations that d» not seem to be in line 

of drect spread from the primary focus. 
Batson injected rediopaque material into 

the dorsal vein of the penis. The material 

did not enter the inferiog vena cava but 
progressed up the spine. Many intercostal œ 
veins were filled as well as the veins of the « 
pelvis. When the amount of the injection 
was 200 cc., the material reached the base 
of th» skull and en-ered the cranial cavity, 
It aso extended down into the thigh, 
through fine straight vessels. Valves4pre- 
vented the filling of the larger veins of the 
thigh. These experments vere repeated on 
living monkeys with the same distribution 
ef the injected material. Batson Bas 
demcnstrated that the entire system of epi- 
dural and vertebral veins has a free anas- 
tomosis at each spinal segment with the 
veins of the thoracic and abdominal cavi- 
ties. tis a system bf veins without val 
except in minor connecting channels, an 
with very low pressure. With every com- 
presson of the trunk such as occurs by e 
coughing, lifting amd straining, the intra- 
truncal pressure is raised to a sufficient 
height so that blood flows, not iato the 
inferior vena cava, but into this vertebral e 
system of veins. He believes that mandis- . 
tant metastatic lesions may occur throws 
these veins withou- involving the postal,® 
pulmenary or cava. system. This m 
of spread could very well accgunt for 










Our cases: 


one from the sizmoid colon 





æ 7 A 
j 4 S P a a E ` q a ~ á »à : . » H 
* : E 1 a . 
. © 
e . "] e » 4 & > : r 
e e a . b ‘ » 
e . ° n 
4 . bá 
VoL. $1, No. ; i " Metastasfs to Bone , " 19 èl- 


* the skull; aqme from the sigmold «o a rib,' 
and ne from the stomach to the left fibula. 
Thé routes and methods of elissemination 

=li gnant emboli are so varied and ex- 
tensive that it is nor possible to anticipate 
the probabl* location of their development. 
Very distant lesions may be produced 
without any demonstrable intervening met- 
astatic invclvement. For these reasons it is 
practically never possible for the surgeon 
or anyone e se to determine with any degree 
of certainty the curability of cancer of the 
*gastrointesrinal tract regardless of its dura- 


zion, size, lccation, mobility or any other of 


-ts many veried qualities or characteristics. 
.* 


CASE REPORTS 


Case 1. Æ female, aged fifty-seven, white, 
well nourished, was re mn to the Misericordia 
Hospital on October 11, 1939, as an ambulatory 
Datient for the regicval of a “sebaceous cyst” 
from the sc: lp. Abou: four weeks ago she ro- 
„ticed a sore spot in the left temporal region. A 
ump develoved in this area which gradually in- 
-reased in size, until now there is a rather hard, 
fixed, reddish tumor about 2 cm. in diameter, 
located at the hair line in the left frontal regich. 
Under local anesthes a an incision was made 
andgmmediately it was recognized by the sur- 
geon that this was not a "Cyst, ' but a tumor 
which had already involved and destroyed ; 
considerable area of the frontal bone. Most o 
theesoft tis&:e mass was removed and sent te 
the laboratory. 

e Pathological Report. “The histopathologic 
picture here seen is typically that of adeno- 
carcinoma end from its appearance it is ap- 
parently a metastatic lesion. In the better dif 
feyMtiated portions the appearance of the 
go Pibhelial tumor celis suggests the large bowel 
as the primary site but we cannot be sure of 
this." 

The patient was tien admitted to the hos- 
pital fer extensive studies. She has been fee ling 
entirely avel andehac no complaint except for 
an occasion pain ia the region of the recertly 
excised tumor. Her a»petite has been good and 
hac no gast-ointestinal complaints ef 
iy kind; n» abdominal pain, nausea or vomit- 
Ins, Bswel function has been entirely normal. 
sical -xaminaiion revealed nothing of im- 
nce exc@pt the lesion in the left frontal 









Laboratory Findings. Erythrocytes, 4,250,090; 


e anesthesia the sigmoid was exposed a 
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ages immediately after the attempt tc remev: 


supposed ' sebaceous cyst,” showing the ces ruc- 
tive metastatic lesion in the eft fænta bone. 
October 11, 1939. 


hemoglobin 84 per cent; leukocytes, 7 4co. 
Urine negative for casts, sugar and dbumin. 

Roentgen Findings. In a roentgen exam meticn 
made on October 11, 1939, the sku! hows ar 
irregular area of bane destruction, appro«im- 
ately 5 «m. in diameter, involving the left 
ffontal bons. The nature of this lesion -aanot 
be determined from this study, but the regular 
margin associated with the soft tsue timor 
suggests pcssible metastatic maligran- disease 
(Fig. 1). The neck, chest, spine and pe vi- are 
normal in appearance. Gastrointestinal exam i- 
nation shows the stomach normal. In che eolon 
there are many large, saccular diver- cal and a 
constant ccnstrict:on in the sigmoid, shown on 
several roe:tgenograms. This slight Ge ©rnicy 
could readily be produced by the divert cals and 
associated colitis, but if the abdomen is opened 
tais area should be carefully examin əd «c 
s. ble small annular carcinoma. From the spoezr- 
ance alone an inflammatory lesion is favored, 
but in the light of the biopsy, c carc nama must 
be considered. Several roeatgeno scams were 
Made of the filled colon on two differen= coc- 
casions and several after thg dou ve cantrzst 
enema, all sf which show the sam® consriction 
(Fig. 2). 

Operation (November 8, 


a pos- 


Under soiral 
teed. 
A small hard mass was identmed anrd a*o it 12 
cm. of the sigmoid was resected. Ar eac-te-ead 
anastomosis was performed. The lifer was then 
palpated and found to be studded wti many 
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desr-uctiwe lesions were found in the skull at ° à 


this time (Fig. 3 and 4). The patient gied on J’ 
Apri 15, 19409 a little more than five mosths ° 
after the operation. 

e CASE 11. This patient, white, female, aged Wem 
seve ity, was admitted to Misericordia. Hos- 
pital November 22, 1940, because of pain and 
swe! ing in the lett ‘ieg which began about three 
mor-hs ago. She consulted a physician soot 
after the onset of pain and was advised to stay 





we 


Fic. 2. Case 1. Roentgenogram of colon shows per- 
sistent constriction near the middle of the sigmoid, 
proved Fy resection to be a small adenocarcinoma. 
Multiple large diverticula are also present. 


nodules a»out the size of an olive. A small in- 
cision was made in McBurney's point, and a 
cecostomy performed. 

Gross Pathological Description. Specimen con- 
sists of 11 cm. of resected sigmoid. At about the 
middle of this specimen there is partial con- 
striction of the lumen. On the mucosal aspect 
a small circular ulcerative tumor is noted which — Fic. ^. Case 1. Left lateral view of the skull sheving « 
measures 1.5 cm. in diameter. This tumor has inc-ease of destruction in the left frontal bone. 





firm, everted margins and its base is quite firm. Jawary 25, 1940. 
Several saccular diverticula are also noted, the 
orifices of which are quite narrow. 

Kd Microscopic Examination. The tumor is made 
up of large irregular masses of anaplastic ep1- 
thelial tumor cells, arranged in very haphazard 
glandular formations, and separated by abur- 
dant dense fibrous connective tissue stroma. The 
cells show the various cytologic features of 
rapid growth, including some mitoses. Tumor 
tissue is seen to extend deeply into all layers of 


the bowel wall. Diagnosis: primary adenocar- 
, cinoma of the sigmoid. 

The patient made a good recovery from the 
operation and remained fairly well until Jan-e 
uary, €94C, when gomiting, loss of appetite, loss 
of weight, jaundice and abdominal distention 
N developed. From November 6, 1939, to Jan- 

uary 26, 1940, the patient received 49165 roeft- 
gens (ifs kv., 6 mm. Al filter) over the s<ulle 
lesion, but the tifmor continued to increase in 
size until ir involved an area 10 cm. in diameter, Fic. 4 Case 1. Oblique frontal View also madb duit 
with almost complete destruction of the left Janaary 25, 1940, showing large osteolytic leon 
half of the frontal bone. Other small scattered — | in eft frontal bone. 
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* off her feet as much as possible. She ebtained 


no relfefgand was then admitted to the hospital. 
General health was good. She had an append 
ec > performed zt another hospital three 
months ago. 

Physical Examination. Head, neck and chest 
grossly negative. Abdominal scar of recent ap- 
pendectomy; no areas of tenderness or rigidity; 
nó organs or masses palpable; abdominal skin 
lax and atrophic. Fxtremities: Patient com- 
plains of pam in left leg and over the tarsal 
bones of the left foo-. There is present a pal- 
pable tumor in the ov ter portion of the left leg, 
fust below the knee, and popliteal pulsation. 
No loss of temperature and varicose veins are 
present from the knee to foot. 

Roentgen FPudings. The left leg and ankle 
show a destructive lesion involving the upper 3 
cm. of the fitula, exce»t for a small portion of 
its upper extremity. There is complete destruc- 
tion of the bone in ths area. The bone imme- 
diately adjacent to the lesion 1s normal in struc- 
ture. We have, thérefore, a purely osteolytic 
lesion with no tendency to bone production or 
beriosteal reaction. The appearance is strongly 
suggestive of solitary v yeloma (Fig. 5). Roent- 
genograms of the skull, chest, spine, pelvis and 
right knee shew no sim lar lesions. On the basig 
of these findings the upper third of the fibula 
was resected. 

Laboratory Findings. Urinalysis negative for 
sugar, casts, albumin aid Bence-Jones protein. 
Blood Wassermann arc Kahn reactions negat- 
ive. Erythrocyte coun’, 3,720,000; hemoglobin, 
67 per cent; leukocyte count, "tn serum cal-" 
cium, II. 

Microscopic Examiretion. Tissue submitted 
shows the characteristc picture of adenocar- 
cinoma. After the pathological report a gastro- 
intesginal roentgen exzraination was made and 
this shows a large, irregular filling defect, about 
21 inches in extent, involving the cardiac end 
qf the stomach. There are also present two 
sharply defined transparencies along the greater 
suggesting polyps (Fig. 6). There 
can be little dcubt that the metastatic lesion in 
the left fibula develope from the primary car- 


“cinoma of the stomach Metastasis occurring 


below,the elbcw and Enee, from primary car- 
na in any organ of -he body, is uncommon 
tit frem carcimoma of the stomach such lesions 
must le very rare. 






* Case m. This patiert, a white, fairly well 
snou*ished femzle, aged nfty-one, was admitted 


to the surgical ward o* Misericordia. Hospital, 
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Nevember 25, 1940. About two months age he 


parent first noticed a mp m tae left site o er 
neck. She has lost about 12 pounds ir we gat in 
the past four years. During the past five sears 





left lez showing 
upper fibul. 


Fic. =. Case rr. Upper two-thirds of 
metastatic osteolytic lesion in 
e 
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Large primary adenocaromoma 17 


Fic. f. Case II. 
i lonz 


cemcmaic end of stomach and two polyps 
ghczter cufvature. 
m 
the has passed blood in her stetls several tem =s. 
Wo ar mary symptoms or gastric ditress. Eryth 


s. 
pocrte count, 4,750,000; hemoglobin, 74 per 
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Fic. 7. Case 11. Metastatic lesion in the eighth right 
rib, posteriorly, and soft tissue tumor which re- 
placed the destroyed bone. Disease also in left 
base. 


The patient presents a nodular mass in the 
left supraclavicular region about the size of a 
plum. The clinical impression was benign ade- 
noma of the thyroid gland; lymphoma; lympho- 
sarcoma. 

On November 26, 1940, an incision was made 
over the mass and several large lyntph nodes 
were identified. These were removed and sent 
to the laboratory. The same afternoon a roent- 
genogram of the chest was made which shows 
a destructive lesion involving about 3 incaes of 
the eighth right rib posteriorly. The destroyed 
portion of the rib is replaced by a soft tissue 
mass. The nature of the osteolytic lesion car not 
be determined from this examination (Fig. 7). 

Microscopic Examination. Examination. of 
the firm, matted lymph nodes shows the normal 
architecture almost completely destroyed and 
replaced by tumor elements consisting of large, 
irregular masses of anaplastic epithelial -umor 
cells arranged in haphazard glandular torma- 
tions, and separated by abundant dense f brous 
tissue stroma. The histopathologic picture seen 
here is typieally that of adenocarcinoma, ap- 
parently metastatic. The appearance of some 
of the tumor cellesuggests origin from the stom- 
ach or other part of the gastrointestinal tract. 
Barium studies were then made. The stomach 
and duodenum appear normal. The @olon sh&ws 
a persjitent irregular filling defect at the junc.e 
tion of the desceffding and sigmoid portions, in- 
volving an afea about 25 inches in exteat, re- 
ducing rhe fumen to about 0.75 cm. in diameter. 
The appearance is strongly guggestive of gar- 


cinoma «f the sigmoid (Fig. 8). Although in this 
case the patient sought relief from the erflarge- 
ment in the left side of the neck, the metastatic 


. ° , è s - : 9 
lesion in the eighth right rib was ound dalas 
the pramary tumor in the sigmoid was suspecte ' 

* 


s. vered. 


The 3 cases here presented emphasize the 
difficulties in making a diagnosis of cancer 
of the gastrointestinal tract while it is still 
operable. In Case m1 an earlier diagnosis 
might have been made if -he bleeding from 
the rectum, which occurred at intervals 
over a period of five years, had been care- 
fully investigated. In Cases 1 and 11, how- 
ever, there was nothing in the histories or 
examinations to even suggest the presence 
of ceep-seated malignant disease. In Case 
I: the metastatic lesion of the rib was abso- 
lutely painless at the time the chest roent- 
genogram was made. Pam and tenderness, 
however, did develop in the back and lower 
right chest eleven days after dissection of 
the enlarged glands in tke neck. The bone 
lesions in the other 2 cases were moderately 
pain^ul and showed definite tumor formq- 
tiom. Cancer of the digestive tract was not 
suspected in any of the 3 cases, ang the 
probable location of the primary growth 
was indicated by the microscopic examina- 
tions. 


Or 


DISCUSSION 
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Fie. 8. Case in. Primary adenocarcinoma of the 
» ° 7 i é A 
sigmoid. (Circle øver lesion is due to aluminum, 


compression cup.) 
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The literature reveals a considerable 


numbeg of cases af bone metastases from 
gastrointestinal carcinoma, bet only a few 


MEN which the »rimary tumor was lo- 


ly 


cated from the stucy of the metastatig le- 
sion in the bone. There can be no doubt 
that a considerable? number of these cases 
eo unrecognized because few, if any, roent- 
genologists routinely roentgenograph al. 
the bones of the body in conjunction with 
barium studies. At postmortem, too, it Is 
not practical to study the entire skeleton 
‘in great detail in the absence of a definite 
bone lesion. The s ze of the lesion has little 
or nothing to de with determining the 
presence o7 absence of metastasis. In Case 
1, the growth in tke sigmoid was only 1.5 
cm., and the metas-atic deposit in the skull 
5 cm. in diameter. 


CGN CLUSIONS 


(1) Cancer máw be present in the gas- 


*trointestinal tract for a considerable time 


without producing significant digestive dis- 
turbances. 

e(2) Bone metastasis from cancer of tke 
digestive tract is more common than is 
generally -ealizec. 

(3) Bone metastasis as the frst sign o^ 
gastrointestinal cancer is quite rare. 

(p More thoreugh skeletal roentgen arc 
postmortem examinations would undoubt* 
edly reveal a greater number of cases. 

(5) Metastatic lesions in bone may at- 
tain considerable size before producing paia 
or any other symptom. 

(6)"The three cases here presented shaw 
pusely osteolytic iesions. 

(7) The route by which distant me- 
*tastasis frequently occurs is probably 
threugh the ‘‘ver-ebral veins" (Batson). 

(8) In our sirgle treated case, roentgen 
therapy® had nê effect on the superficial 
soft tissue tumer or the bone lesion. The 
destruction of the skull and tumor of the 

Alp continued to progress until death. 
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DISCUSSION 

Dr. Georce E. Paner, Bhiladelphia. 
Many years ago the Emperer of China called 
together his greatest philosophers and asked 
them to formulate in the fewest possible werds 
a philosophy that would fit all occasions, and 
finally after much deliberation they came back 
with three words or a sentence of three worcs— 
"It will pass." You will see that those three 
words do cover everything that we can think cf. 

Ross Golden has given us a gem in the intro- 
duction to his fine piece of work, the Nelson 
loose-leaf diagnostic book, when he said that 
the first essential in making a diagnosis is to 
think of it. In other words, you musg think of 
the diagnosis before you can possibly make et. 
We can therefore summarize, as a philosphical 
point, our troubles in diagnosis by again boilmg 
down the advice into three words, “Think of iz.” 
That is what Dr. Bertin has emphasized this 
morning in presenting these three cases. He has 
made us think of the possibility of a lesion that 
is found in an unusual place as being due tc a 
metastatic cancer secondary to the gastro- 
intestinal tract. 

It is true that not many cases are recorded. 
| think Dr. Bertin has found only two other 
cases of this type in the literature. I have been 
doing gastroenterology for thirty-seven vears. 
I have never come across any such case preced- 
ing these three which Dr. Bertin and I observed 
together at the Misericordia Hospital, but 
there probably àre other cases and if we get 


into the habit of thinking of this, we will prob* 


ably find others. ® 

Dr. Bertin has referred to a case in which tre 
first symptomsewere due to metastatic nodyles 
in the neck. That reminds me of a case that wzs 


. 
browghteto the Graduate Hospital with a recur- 
reace after two operations for adenocagctnoma 


on the left side of the neck. The primary lesion * ] 


wes not found. I cid not think of a gastro- 
testmal origin, and by very careful examination 
—afd this patient had been examined repeat- 
ed y by the laryngologist—no lesion was found, 
bu: by palpation I found a small lesion, less 
then 0.5 cm. in diameter in the tonsil, which 
was “ound to be the primary lesion in that case. 
So we must think of these various possibilities, 
and t isn’t only the gastrointestinal tract that 
we must think of, but Dr. Bertin has added 
this as another rea! contribution to make uf 
thiak of hunting more thoroughly for the pri- 
ma-y lesion. 

The unusual distribution of the metastatic 
careiaoma as described in the paper by Dr. 
Bertin can probably be explained on the basis 
of distribution through the valveless venous 
chaar els as described by Batson, and as stated 
in Fis remarkable demonstration in our scien- 
tific exhibit made for this Society a year ago. 
He hes shown that metastatic cancer cells can 
enter the venous channels and be distributed’ 
along the spinal veins as far as the head, and 
also 11to the venous channels of the lower ex- 
temi ies. Batson has illustrated the mode qf 
disseraination of disease by calling our attention 
to tie metastasis as found ir biliary tubercu- 
losis in which the disease is scattered through 
the arterial blood streams and distributes the 
multiple foci at random. In erysipelas, organ- 
isms iavade a plexus of lymph vessels and pul- 


.. * . 
tiply. As a result, the primary lesion enlarges, 


colomy-like, from its margins. In tuberculous 
ademts, the organisms spread in lymph chan- 
nels te multiply in the regional lymph nodes 
and ymph node chains. These methods of dis- 
tributron of metastatic cancer are also fgund 
and azve been well recognized in the past, but 
Batsor has described the fourth method by 
whica the cancer cells are distributed and dis, 
seminated through the valveless venous system. 
It is eatirely likely, therefore, that thig is the 
explanation of the distribution. of the lesion 
that occurred in the frontal bone, the 8ne in the 
leg, whale in the remaming or third case the de- 
posit was probably distributed directly through 


the lymph channels, and implanted in the Sop i 


racla»izular region. 4 
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: NEUROFIBROMATOSIS OF BONE* 

e e e * 

° " By MURRAY M. FRIEDMAN, M.D.f 

» NEW YORK, NFW YORK . 

" a ° 
EUROFIBRCMATOSIS (Reckħng- ch the skin make the condition vam staka- 
hausen's disease?) was originally bde. . 

thought to be a disease of the peripheral | 

nervous system characterized by the de- cnet CHARGES 

velopment of cutaneous nodules and sub- Early reports of bone changes ia 1=u- 
cutaneous tumors arising from the periph- rofbromatosi& are found in the exters ve 
eral nerves. Since von Recklinghausem’s literature of this condition Adr am. 3<s- 
publication in 18f2 numerous additional ing his opinion primarily on the 1.te-as0n: 


P . sity, New York. 


cases have been reported in the literature 
which have altered the conception of this 
disease. It js now generally considered to 
be hereditary in character (Preiser and 
Davenport:?! Gardner and Frazier;? Sharpe 
and Young?). Among the case reports 
which have brougat to light new aspects 
of this disease are :ncluded: pigmentation 
of the skin (Thomson; Leader and 
Grand"), mental deficiency (Gordon;? Ya- 


*kovlev and Guthrie’), involvement of the 


central nervous system (Cushing;? Aeger- 
ter and Smith”), coagenital developmental 
tlefects ((Thomson;? Ducroquet;® Ducrb- 
quet and Cottard’). and alterations in the 
ske@eton (Adrian!; Gould!®; Lehman and 
Brooks; Barber?) 

It is the purpose of this paper to present 
several additional cases of neurofibromato- 
sis, one of which presents an unusual mani- 
festation of this disease in the bones. 

The diagnosis o^ neurofibromatosis 1s 
usually nor difficult. Stout, Laidlaw and 
Haagensen described the characteristic 
feature of Recklirghausen's disease as a 
préliferation of the tissues composing the 
peripheral nerves, iacluding both the axis 

“cylinders and their sheaths. The over- 
growth may take place along the course of 
the nerve, produce a general thickening ot 
the nerves or may involve their peripheral 
terminations. Bore changes, which are 
found in 7 per cent of cases (Hodges, 
jhqmister and Branschwig!!), combined 


in the bones, Stahnke? was the first to sug- 
gest thatthe affection is a deep sea-ed 
systemic disease. Weiss? had previeuly 
called attention to the common accurremce 
o° scolicsis with neurofibromatosis. 

In 1924 Lehman and Brooks? class f ed 
the bone changes in Recklingha zser s cis- 
ease as (I) scoliosis, (2) abnormalities of 
g-ewth of the individual bones associated 
with elephantiasis, and (3) irregularity in 
the outline of the bones ranging frem zen- 
tral and subperiosteal cysts to peduascu- 
leted subperiosteal tumors. The tumors 
describe as the fundamental caase of me 
bone changes the development cf a nero- 
fibroma in one of the periosteal nerves. As 
the tumor enlarges, pressure is exe—e: on 
the bone cortex causing erosio1 aad pit 
formation. These depressions are tlle th 
n2urofibromatous tissue. In the 7oectg-no- 
g-am they sometimes take ən the appe-r- 
aace of cysts and at times a thin sel of 
cortex covers the fibrous tissue. F ve of rae 
7 cases reported showed roentgea esc «nce 
o; bone involvement. Biopsies were ob. 
taimed in 2 of the cases but in neithe m- 
stance could any actual infltration of me 
bone substance by neurofbroma-ous ts Je 
b» demonstrated. 

Gould!’ examined micrescépical’= >or- 


*tors of the skeletons of 5 cases of neir- 


fibromatosis. One of these tases, which pre- 
sented typical changes of ost2omalzcia, 
showed also characteristic microscopic Ënd- 


with the characteristic pedunculated soft Sings. A second case showed similar ¢1a.ges 


tissue tumors and coffee colored splotches 
a 


*a.though somewhat less marked. There vas 


* From the Department of Fadiology of the Presbyterian Hespit« and ot the College of Physicians and Surgeons, Qclumoss Camer- 


+ Maicy, M.C., A.U.S. 
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no evidence of invasion of the Bone by neu- 
rofibromatous tissue. *he remaining 3 cases 
showed no abnormalities in the bones. In- 
creased porosity and softening of the bones 
were described by Lehman and Brooke! 
which they attributed to the defer en 
changes in the lymphatics associated with 
the growth eof the neurofibroma. Subse- 
quently Lehman! reported a case in which 
a biopsy removed from an enlarged inr.om- 
inate bone showed a marked osteoporosis 
with large haversian spaces and a thin cor- 
tex. He was unable, however, to demon- 
strate neurofibromatofis tissue ewithin the 
bone. The bone cut with great ease at the 
operation. The hypothesis was advanced 
that with the increased porosity and so-ten- 
ing of the bone there is a growth in the 
length of the bone which is distributed 
throughout its entire extent instead o- be- 
ing confined to the region of the epiphyseal 
cartilage. Conversely, the presence of neu- 
rofibromatous tissue growing in such a way 
as to destroy the epiphyseal cartilages re- 
sults in an abnormally short bone. Nør- 
gaard," however, is of the opinion that 
differences in the length of bones can be 
accounted for on the basis of an embryonal 
defect. Moore!’ finds strong evidence that 
overgrowth is the result of a segmental 
relationship between the affected nerve and 
the bone. Spontaneous fractures of bones 
and the development of a pseudarthrosis 
have been described in bone which showed 
osteoporosis. 

Scoliosis is found frequently in neuro- 
fibromatosis. Miller!’ reported it as a find- 
ing In 43 per cent of cases. He describes the 
deformity as fairly characteristic, consist- 
ing of a kyphoscoliosis which differs in 
several important details from the usual 
type of kyphosjs or scoliosis. The usual site 
is the lower portion of the thoracic spinee 
The ekyphotic element was found to be 
strongly predominant while the scoliosis is 
slight and presents a moderate degree of 
rotation. The cause of the scoliosfs has béen 
attribtited to bone softening (Gould'), t? 
neurotibromata of spinal nerves (Lekman 
and Brooks”), to asymmetry of the extrem- 
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ities (Nórgaard!5, and to developmental ° 
defects in the vertebrae (Moore!’).. ° 
The following case illustrates a strfking 


deformity of the thoracic spine whigacssaa, 


pargntly has its origin in a congenital de- 
fect. 

Czse 1 (Unit No. 388823). E. K., a white : 
baby, was first admitted to the hospital Marah * 
3, 1c 16, at the age of four and a half months 
wher. his mother noticed ar. angulation of the 
ribs on the right side near the attachment of the 
spine. She attributed this to an injury sustained 
wher the child was dropped by his nurse. Ate 
the age of six and a half months cord-like 
masses were observed in the intercostal spaces 
between the seventh, eighth, nigth and tenth 
ribs on the right side. A diagnosis of neuro- 
fibromatosis was made at this time. At the 
age of four years he had a series of nose bleeds. 
By the time the patient reached his fifth birth- 
day his spine began to show an angular de- 
formity which increased graglually, reaching its 
max mum at about seventeen years. A pedun- 
culated lump deve oped below the spinal de-, 
formity which increased in size until it reached 
the dimensions of a football. On several occa- 
sions this lump was injured accidentally, caus- 
ifg iemorrhage within it, which was compl 
cated by a secondary infection. This required 
hospitalization for mcision and drainage. e 

The patient's father had numerous peduncu- 
lated tumors of the skin of the arms, legs and 
trunk, which on examination were found to be 
aeurofibromata. Roentgenozrams of his b®nes 
showed nothing unusual. A brother had several 
irregular brownish areas of pigmentation on the 
skin on the back of his neck. 

Physical examination showed a marked 
dorsal kyphosis of the spine which forms a 
pointed lump with the vertex at about the tenth 
thoracic vertebra. The vertebrae are rotated 
toward the right so that the spinous processes 
point to the left a little an-erior to the latera? 
plane. From the spine the ribs extend in a dis- 
torted manner forward to form a thoraéic cage 
which is longer in an anterowosterioredirection 
thar laterally. The sternum is likewise very 
prominent. None o! the other bones seem to be 
affected and measurements of the limbs show  , 
them to be symmetrical. C 

A-tsing from the kyphosis and the angle be . 
tween it and the ribs on either side hangs a 
large pedunculated tumor mas$ composed of* 
loose tissue which is covered by small papil- 
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* lomatous masses. On tae right side thig extends 
around ghe side until t almost reaches the mid- 
line ef the abdomen. Another isolated tumor of 
similar type i found cn the left thigh. Several 
other smaller lumps ar? found on various parts 
of the body. Over the main tumor the skfh is 
a light browr color, and in other parts of the 
body are also seen discolored areas without tu- 
nlor formation. 

Roentgenog-ams show a kyphosis of the 
lower thoracic spine which is so marked as to 
form a "hair pin” turn (Fig. 1). The vertebrae 
at the apex of the de crmity are fused into an 
“Srregular bony mass ir. which only traces of the 

outlines of the separate vertebral bodies can 

be seen. Examination of the remainder of the 
skeleton discleses no other abnormalities. 

Biopsies were taken from the lump on the 
left thigh and the large mass in relation to the 
spinal deformity. Both showed the character- 
istic appearance of nevrofibromatosis. 


Case 11 (Unit No. 352631). S. G., a white 

» male, aged thīrty-twa, irst noticed the appear- 
ance of peduaculated tumors in the skin at 
about eight years of age. These have greatly 
increased in size and number since that time. 
The patient's father has a similar skin condi 


Fic. 1. Case 1. Veurofibromatosis with Congenital De 
formity of Sp.ne. The deformity of the spine was 
noted at four and a half months of age. This has 

9 ?gróyn graduclly worse, the maximum deformity 
being reached at severtzen years of age. A “‘hair- 
pin” kyphosis is presea-. The vertebral bodies at 

* the apex of fhe deformity are fused into a solid 
bony mass, sv ggesting a congenital malformation. 
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Fie. 2. Case IE Flephanttasis of Leg 17! Reckürzá li— 
ser s Disease. Patient first noticed peduneulaced 
tumors lg the skin at eight years of age. His risht 
èg began to increase in size about the same tme 
trhat the tumors in tne skin appeared. 


tion. At about the time of the appearance of 
the skin lesions he bumped his right leg, wh ch 
then gradually increased in size (Fig. 2). Fer 
since he can remember vision in the lef eye kas 
been poor. On physica! examination a pulsa: ng 
exopathalmos was found on the left with com- 
plete paralysis of the right rectus and m-pzir- 
mer t of the superior oblique and infermer eliicue 
muscles. Considerable ptosis of the upper lid 
IS also present. 

Xcentgenograms cf the skull disclosed a la-ge 
orbit wrth involvement of the anterior parton 
of che sphenoid bone on this side. Examinate n 
gf the spine showed a rather marked sca iocis 
towards the righr. A smoothly contoured con- 
Cavity can be seen on the anterior Aspect af ce 
hody of the fifth lumbar segment suzgest: ag 
thst erosiog of the bone by a soft tissue tumor 
dias taken place. Roentgenograms of tke lags 
¢howed that the left leg is 3em. shorter than 
the right. The tibia. shaft is widened in bcth 
diameters by the formation of irregala cort: -al 
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tibial shaft is widened in both diameters bv the for- 
matioa of irregular, central and subperiostea. new 
bone. In. the. middle. third of the skaft several 
smoothly contoured concavities can be seen atthe 


margin of the bone caused by periosteal fibromas. 


and subperiosteal new bone. In the middle third 
of the shaft several smoothly contoured con- 
cavities can be seen at the margin of the bone 
caused by periosteal neurofibromas (Fig. 3). 

Biopsy of one of the skin nodules revealed 
the characteristic changes of neurofibromatosis. 

The skeletal changes in this case agree in 
practically every detail with the bone caanges 
of Recxlinghausen’s disease as described by 
Lehman and Brooks.” The large defect in the 
wall of the left orbit is in all probability due to 
bone erosion by a neurofibroma. 


Case 111 (Unit No. 556522). D. B., a white 
girl, aged twelve, had complained of a 'swell- 
ing’ of two or three years’ duration at -he site 
of an v nerupted first molar in the lower right 
mandible. This has increased slowly n size 
until on admis$ion it presents itself as a smooth 
tumor extending from the lower right ird 
molar area antgiorly to the first bicuspid rè- 
gion. Koentgenograms (Fig. 4) show that the 
lower righe first permanent molar is retained 


C ase 1t. Neurofibromatosis of Tibial Sheft. The 


* 
within ghe body of the mandible. Surrounding ° 


tke tooth is a wide area of rarefactignewhich 


extends to the gingival margin. The margins of ° 


the rarefied area are well cefined and show an 
ircrease in bone density suggesting that t 
defect in the bone was caused by a cyst. The 
a veolar margin of the mandible appeared to be 
destroyed. Another smaller area of diminished 
density surrounding a retained deciduous rdót 
o- another tooth bud can be seen a little an- 
teriorly. 

Exploration of the rarefied area in the man- 
dible revealed that it was filled with a white, 


fmm soft tissue which seemed to merge ane” 


blend into the surrounding tissues. However, 
microscopically the margin of the mass was 
found to be well demarcated am composed of 
reurofibromatous tissue. With Cayjal’s silver 
stain scattered nerve processes could be seen 


No other neurofibromata were found. The 
tumor probably arose on one of the nerves of 
the periodontal membrane@which is richly sup- 
plea TT i - 
to the periosteum in the long bones. No eve 
cence was obtained that would indicate that 
the neurofibromatous tissue was infiltrating the 





Fic. 4. Case 11. Neurofibromatosis of Mandible. The 
patient complained of a swelling of two to three 


years’ duration in the region of an uneruptgd “a 
. 


molar in the rigat lower mandible. The tooth is 
surrounded by anm area of rarefaction with well de- 
fined margins which are increase@ in density. The. 
alveolar margin has been destroyed. 
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* bone. This case rep-esents a localized form © aspect of the face, arm anc fingers wes a cof '” 
neufogbrormatosis. involved. Several veafs ago the skm kehind the ,* 
e , e 
e, "———— = ; left ear began to thicken anc a mess appeared 
, CasE Iv (Unit No. 288186). A. M., a white ! 
Pal cites E a "Medie which has growr progressively larger. È now 
mm , aged thirty-o3e, farm and, first came wr oe die ie le ly od, — . 
"^ . .. presents itself as a soft, deeply fssurec, egg 
under obse-vation February 13, 1931. Thechie: ssi rebat los an olen Cate 
- saaped tumor which exudes an offensive wetery e 
complaint was progressive weakness of the legs | hie ~ ~ 
- o UISCE . eo. 
of eight years’ duration and diarrhea following Phvscd daan ee a 
emeals of four years’ duration. The weakness o: aca Ta 2 d ab 
B . nounshed and poorly developed yourg men. f 
the legs bezan first with marked tenderness o: i ( i 
the feet ani attacks of cramp-like pains in the e 
legs at nigat. Later a spastic weakness of the ° " 


legs develcped which became so severe tha: 





mee, he was able to walk only with great difficulty. ° 
The diarrhea, which began four years prior t& "E 
his hospital admission, was explosive in char- : . \ 
acter, coming on soon after meals. The stools ‘i 
were watery and frothy and accompanied by . e 
the passage of considerable gas. There was nc is 
nausea or vomiting. Relief was obtained by the € ” 
use of opium and belladonna. 
For as long as he could remember, the patient 
had a large patchec? “‘warty” skin on the upper : 
, half of the bodyeon the left side. It extendec 
. from the level of the left ear down over the a 
shoulder anteriorly and posteriorly including ^ 
the axillary region. The skin of the media 
" » 
à 
e 
e 
Fie. 6. Case Neurofibromatasis o, Femu- Toe 
lower end of the femur is widened 11 both drw e- iu 
i ters. The cortex of the shaft is thekemed | mcst 
marked on its medial aspect. Several rzezuar i 
cyst-like areas can be seen at the lower end cf tae 
shz ft. , 
His head was unusually small. A definite asym- . 
netry of the face, body and linibs "as s2ea, tle 
à ef- side being smaller than the right. lecause " 
f the relative shortness of the eft ‘eg, tie | 
i dacient leans toward this side when stamcing. à 
. ‘ e | [he left pupil was large, irregular anc mpi 
Fic. 5. Case -v. A eure 1 aromatosts of Pelvis. There isa  ) woaishly to light. The tongue wes I: rel. . 
unilateral nvolvemeat of the left half of the pelvis waty asd iist on its edges. Bah ‘i mangi x * 
and bones of the «wer extremity bv an osteo- M d ue | 9? 
scletotic process, The lefe innominate hone isë CMS Were spastit and there wes a bikreral 
9» ° Maller than the rizat. Several radiolucent areas @biaskie lhe deep reflexes of the legs wee 
can be seen in the region of the acetabulum sug 7 eractive. "here was a transien- aakle ar d 
gestive of cyst form: tion. The upper extremity of f 2tellar clonus. Vibratory sensation of t-e lower 
° the left fer ir showed linear striations of increased extremities was diminished to she iliac crests. " 
ba density. Laboratory studies, which incttded rcutime : 
' . ' 
. LI ri n 
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Fic. 7. Case iv. Neurofibromatosis of Tilia. The cor- 
tex of the tibia is thickened, most marked on its 
anterior aspect. The margin of the bone is finely 
serrated. Coarse linear striations can be seen at the 
upper end of the shaft. $ 


blood counts, serum phosphatase, proteins, 
calcium, sugar tolerance determinations, s-ocl 
guaiac and gastric expressions, showed no re- 
markable variation from the normal. 
Roentgenograms showed a unilateral invo. ve- 
ment of the left half of the pelvis and bones of 
the lower extremity by an osteosclerotic proc- 
ess. The left innominate bone was distinctly 
smaller than the right. A number of relatively 
radiolucent areas were seen in the region of the 
acetabulum suggestive of cyst formation. The 
upper extremity of the femur showed broad 
linear striations of increased density (Fig. 5). 
The lower end of the femur was widened in 
both diameters, gjving it a club-shaped appear- 
ance (Fig. 6). There was also bowing of thee 
lower balf of the ghaft with the convexity di- 
rected anteriérly and slightly outwards. The 
cortex of the bone was thickened most markedly 
on its medial aspect while anteriorly ¢he cortex 
was found to be thinner than usual. Several e 
irregular, cyst-like areas were seen in the bone 
at the lower end of the shaft. The tibia also 
showed a thickening of its cortex simila- to 
. 
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that seenein the femur (Fig. 7). This is most 
marked on its antericr aspect. Here the andrgin 
of the bone was finely serrated. Coarse lifear 
striations can be seem at the upper end ofthe. 
tibial shaft but there was no evidence of cyst 
formation such as seen in the femur and in the 
region of the acetabulum. In the bones of the 
left foot, the cancellous port on of the tarsals, 
and the first metatarsal show irregular stria- 
tions cf increased density and some widening 
of the shaft of the first metatarsal. 

Biopsies were obtained from the pectoral 
muscle-and several small nodules were removed 
from both arms. These showed the characteris- 
tic changes of neurofibromatosis. Because of the 
unusual sclerotic changes manifested in the 
bone, a biopsy was also obtaired fim the lower 
end of the femur. The cortex of the bone was 
found to be covered with smooth periosteal 
tissue and showed no irregularities. A piece of 
bone measuring approximately 2 by $ inch in 
diameter was removed, exposing the marrow 
cavity. The cortex of the bof? was found to be 
denser than normal and in thé process of cutting 
the bone with an osteotome, several chips came 
away in layers suggesting an abnormal brittle- 
ness, Some of the trabeculae of the medullary 
cay tv also seemed to be denser than usually, 


e , 


encourtered. 

Microscopic examination o- the cortical bone 
showec no recognizable changes. Tissue from 
the marrow, however, showed a growth in the 
marrow spaces which very closely simulates 
neurcfbromatous structure (Fig. 8). Accqm- 
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Fic. 8. Case 1v. Neurofibromaious Tissue in Bon? 
Marrow. Microsectien from the marrow obtained 
from the lower enc of the emur. The marrow 
spaces are filled with a neurcfibromatous type of 
tissue. 
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D 
panying this there are a great many lipcid 
confagiing foam ce ls and occasional small mu - 


. . . rm - e 
tirfucleatec giant cells. The presence of neuro- and the sclerotic changes in the bene is >ot 
LJ Phromatous type of tissue suggests that the clear. H y perostosis of she itam ees oead 
ia Hess pc mm 21 Pii e N ain one of the cases reportec by Lek an zad 
direct invalvement of the marrow space DY tne B 15 98 e 
: : i. rooks. Weber?’ reported the «ose < a 
same process which has affected the peripheral r 0. 99 


nerves. 
^ 
OOMMENT 


The presence ef nerve tissue in both com- 
pact and cancellous bone has been amply 
demonstrated in man. Kölliker” in 1854 de- 
scribed i» conszerable detail the nerve 
supply of the bones. He listed Lushka, 
Kobelt, Eggel and Beck among the earlier 
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Neurofibromfatosis of Bone s 


The relationship of the . srow= h of razo- 
abromatous tissue®in the mAT cavity 


woman, aged forty-seven, witi Recdr g- 
hausen's disease in which the sha * œ’ the 
left tibia was greatly thickened anc curwed 
Surrounding and completely cever rz the 
tibial shaft was a diffuse mass 3f -a cxe ec 
neurofibromatous periosteum. There was 
no evidence that the neurchb-zt-us 
growth had actually penetrated mm the 
cortex of the bone. He attributed tHe *y- 


. . e 

histologists who also had shown a nerve perplasia of the underlying bore to the. — e 
supply to the bones. Both sympathetic and increased vascularity associated wath she 

s = = . Pe ls R AMOR ES 5 

cerebrospinal nerves have been found in the thickened  neurofibromatous  pecssccwm. r 

chief nerve supp v to the bones is derived. ostosis that were in relation d ove mg I 
x Minute trunks*have also been described neurofibromatous soft tissue b rt nc acrmal 
accompanying “che nutrient vessels. The  nvasion of bone by neurofibremaroms tis- 

a | - u NEN. . 

' double source of nerve supply has been sue had taken piace. In the adseree o e 
confirmed more recently by Stóhr.? He “euromas overlying the sclerct> bone l 
found a rich supply of nerves in the perios- which might have produced thes> ct ar ges 

* teum. From the periosteal nerves mirfete Y chronic irritation, it might be supped 
fibers en-er the underlying bone throuzh “hat this effect was caused by t ace-o- 
-Welkman:-'s canals. Although nerve endings abromatous tissue in the mamrcw -ar ty 
have been described by Maximow and  tself. The presence of thickenel medulzry 
Bloom" in extra-osseous connective tissue, ‘trabeculae in the tissue examinec susp ats 

. ‘Pp . . P = e 
they have never been identified in similar this view. 
tissue wichin bone marrow. In connective (— " » 
& tissue the nerve fiber first loses its myein : ! . A 
and then breaks up into fine terminal The relationship of neurofbr--:ta to 
ame ls . .. 
threads accompanied only by Schwann's p seis has long beea run rin 
nuclei. It does not seem unreasonable se SOO t^e 655eous Changes associe tee v 7 “ 
asm. eaeh char she sersos in dhe development of neurohbromaza tow -he 
, e a . | 
Innes. terminate in. the same was. Small, nerves of the periosteum haze been de- ' 
nerves can usualv be identified. accom- Eo ; Gl l h 
. . 4 AO ^ a ~ 
panying -he large- blood vessels. Rarely an T in re s oe SINE . 
. intlependent nerve trunk, largely autonomic Done involvement are herewit? presa ad. . 
in origin, has beer. pbesrewil: Nerve endings. In d ee -—— a 
was demonstrated in the narrow carit -+ 
. in the medullary tissues from this source* the femur. Thi wil me È s 
have not been definitely identified. wher om oe a ———— od 
In support of the presence of nervous ele- | must be present in bone marrow. -* 
vow 1c ^ 
„ ements n the marrow is the report by , i — Hn 
Peers?? of a periceural fibroblastoma in this l ht ° 
aenseime De Senta and Bursess alo re I. ADRIAN. Ueber Meigs! aee und hæ Fomr- 
* " es e ios z 5 zai: il plikationen. Beitr. z. klin Chir, I9€1, 27, ) 
* ported the occurrence of neurilemmoma in Aveeaven, E. E. and Serra? [. V. A eas of 
um bone. ciffuse Jenisi bromanisis invelvine tre - ° 
o e , 
* 
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GAS IN THE FETAL CIRCULATORY SYSTEM AS A 
.* SIGN OF INTRAUTERINE FETAL DEATH ` 
E By J. BOYD ROFEF TS, M.D.C.M. 
Associate Radiologiys of Toe goval Tubilee Hospital © 
VICTORIA, BRITISH COLUMBIA es 


HIS case is reported to record a sign 
of intrauterine fetal death which was 
demonstrated within sixty-six hours after 
the absence of fetal novements was noted. 
To the best of our knowledge this has not 


mm™mbeen reported previously. 


CASE Patient, aged twenty-two, para Ii, 
gravida 111, a controllec diabetic, approximately 
at full term, foticed the absence of fetal move- 
ments on the afternocn of April 9, 1943, and 
was examinec roentgen ographically April I2 In 
the morning. Both previous pregnancies had 
been allowed to go to full term and normal 
babies of 8 and 9 pounds had been born. The 
patient had no untoward clinical symptoms. 

Roentgen Fxaminasion. On April 12, 1943, 
"sixty-six hours after the absence of ial move- 
ments had been noted a roentgenogram in the 
(Fi ig. 1) Was taken 


anteroposter 10r projeetion 


e with the patient erect to show the fetal skull. 


The cranial bones show no overlapping and 





Patiefft erect. 


Fic9 1. Skull symmetrical. 


give a symmetrical shadow. A roentgenogram 1n 
the right lateral projection with the patient 
bore ontal (Fig. 2) and using a wedge-shaped 
filter as described by Vaughan? shows the shad- 
ow of a large, full term fetus with a pro- 


. tuberant abdomen and a well extended ver- 


tebral column. 


D 


€ 
zi de 
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The following areas of decreased ders-y are 
noted: (1) A spiral of fairly constant damæter 
can be traced from the region of the fera. ab- 
dc minal shadow to the peripheral zone o tae 
ut-rme shadow. (2) Two parallel narrow Enes 





Fic. 2. Lateral projection, patient horizontal, V -ige 
shaped filter of Vaughan‘ used. 


traverse the shadow of the lower portion of the 


extending from the meger of 
of the pelvis. 3 


fetal abdomen, 
-he umbilicus to the region 
A tree-like radiolucent area is present ove- the 
oom of the feral liver. (434 Over the fea! 
* Lhoaracic shadow a bilocular area œ shorn, 
whch, due to its size, shape“nd positio’, seg- 
<es-s the demonstration of the cardiac chan- 
(5) A large oval area is present ove the 
Hatows of the upper four fetal lumber ver- 


Fb -al bodi IES. 


The placenta 1s implanted on the anterar 
wal of the upper uterine segment. 
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Concliesior: The areas of decreased density 

noted above are interpreted as evideng of gas 

in tke fetal carculatory system. As such, «hey 
indicate that the fetus is dezd. - 

April 14, 1943. The roentgenogram (Fig. 3) 

of tte abdomen with a righ- lateral projection 

" shows the radiolucent areas demonstrated on 
Aprd 12, and these are incrzased very slightly 

e 


| 








IG. 3. Lateral projection, forty-eight hours after 


Figure 2. Slight increase in size of areas of « 


creased density. è 


9 
Fic. 4. Patient erect. Fluid levels showing 


1 


C- 


In eexent. [he fetal extremities are in practi- 
cally the same position as at the earlier exam- 
Inaton and their shadows in these serial 


roertgenograms can be almost exactly super- 
imposed. 





lie. ¢. Anteroposterior roentgenogram of stillborn 
| zenog 
baby immediately after birth. 


Y further roentzen study (Fig. 4) was made 
with the patient in the upright position and this 
shows fluid levels in at least two of the åreas 
of decreased density, no abnormal flexion of 
the fetal skeleton and no overlappiftg of the 
te-al skull bones. 

Conclusion: The earlier diagnosis of intra- 
uterine fetal death 1s corroborated. 

Delivery. Medical induction of labor wf if- 
st tuted and an uncomplicated delivery ter- 
minated April 15 at 11:00. a.y. The liquor 
aminit was not discolored and there was no 
abnormal odor. 
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Roentgen Examination of the Fetus and Pla- 
centa (gig. © and 6). This examination was per- 
formed immediatel- and showed more clearly 
the areas cf decreas2d densities noted above. 
These radiolucent areas appeared to demon- 
strate portrns of the fetal circulatory system 
and the folowing structures were identifed: 
both umbi ical arteries and portions of the 
umbilical vein; the common iliac artenes; 





abdominal aorta; b cod vessels of the liver and 
mesentery; the chambers of the heart; pul. 
monary vessels; carctid, facial and intracrania 
vessels. The exact location of the radiolucent 
area in the left sice of the abdomen was nct 
determined. 


e 

Autopsy Report. Within an hour of delivery 
an autopsy was performed by Dr. G. A 
McCurdy, Pathol« gist of the Roval Jubilee 
Hospital, Victoria B.C., and his report is 

herewith sammarizd. 
The body was @bet of a full term male baby 
. with a marked deg-ee of maceration of the ski: 
e and desquemation. The cranial bones were par- l | 1 
Fic. 7. Case 11. Roentgenogram made imm -d ately e 


/ 


after birth of stillborn baby. Gas is present «(t not 





as clearly shown as in Case I. 
D 
tially separated and the brain was eom pE-ely 
| quefied. The heart was opened under water 
and gas escaped from both right and eit ven- 
tricles. The liver was opened under wa-r and 
gas escaped from the cut surfaces. Fhe -1ssues . 
around the left kidney were infiltrated w fL zas. 
The umbilical cord was opened under wa- and 
cas escaped. All organs showed a marked de- ; 
cree of autolysis. 


Anatomical Diagnosis. (1; Marked m ara- 
tion and autolysis of a stillborn. baby; (2) 
presence of gas in heart, liver, retror2?- t»3eal 
tissue and umbilical cord. 


ACCEPTED SIGNS SU't;sGESTIVE OF 
INTRAUTERINE FETAL DEA BE 


s Y 

e t. Overriding of the skull benes with 
cephalic asymmetry recerded by bier à 
and by Spalding.? Such a change hes been" po 
* demonstrated in a living fetus amc re- | 

Sorted “by Chalmers) The abcv= vase 

. | 2 
FIG. 6. Lateral roe: teenogram taken at same time show ed " symmetrical cranial shas.on. 

° as Figure $. Much of the circulatory system os 2. Marked bending of the gpa colamn, ’ 
clearly demonstrated. m zven by Szelló! as the earliest sisa. [1 the i 
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above instance the vertebral cólumn was 
ji * 

unusually extended. 

3. Lack of change in the position of the 
fetal bones of the extremities in serial 

» : ; 

roentgenograms suggested by Thoms.’ This 
imgnobility was very well demonstrated in 
our case. 

4. Failure af the size of the fetal bones 
to correspond to the duration of pregnancy. 

5. Haziness of landmarks and contours, 
or entire absence of bony shadows in re- 
peated examinations. 


Case 11. During the preparation of the above 
report examination of another full tem, slightly 
macerated fetus was possible and this study is 
included (Fig. 7). This roentgenogram, taken 
with a lateral projection immediately after 
birth, shows areas of decreased density similar 
to those demonstrated in Case 1, and these are 
interpreted as evidence of gas in the fetal cir- 
culatory system. 


SUMMARY 


I. A roentgenological diagnosis of :n- 
trauterine fetal death was made bv the 
demonstration of gas in the fetal circula- 
tory system. , e 

2. A second case showing gas in the cir- 
culatory svstem of a stillborn fetus is re- 
ported. 

3. Study of this phenomenon and of the 
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° 
‘nature of the gas is being continued. and. 
further reports wil! follow. It is suggested 
tha- careful examination with the latéral 
projection of patients suspected of intra- 
uteripe fetal death may show that this sign 
is of primary importance. 


| am deeply indebted to Dr. H. H. Murphy, Direc- 


tor of the Radiologica! Department of the Royal® 


Jubilee Hospital, Victoria, B. C., for this helpful 
direction and valuable advice; to Dr. G. A. McCurdy, 
Director of the Patho ogical Department; to Dr. 
G. B. B. Buffam, whose case I reported and to Dr. 
M. W. Calvert, of our [nterne Staff, for his skillful 
preparation of the illustrative material. 
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DISLOCATION OF THE HIP ASSOCIATED, 


p“ WITH SPINA 3IFIDA*  ' i 


By LOUIS NATHANSON, M.D., M.SC.(MED)., and ALEXANDER LEWITAN, 
d 
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BROOKLYN, NEW FOEK 
pct. 


N HOSPITALS znd sanitaria devoted to 
the care of chron c diseases, there is an 
opportunity to observe the progress and 
end-results of chroriz diseases not as a rule 
seen either in office practice or in hospitals 
caring for acute diseases. We have had oc- 


casion for this reasea to observe 3 cases of 


spina bifida in com unction with disloca- 
tion of the 1ip which we followed for pro- 
longed pericds of time until their death oc- 
curred from intercurrent complications. 
The association of dislocation of the hip 
with spina b: fida is 2 recognized entity, yet 
very few instances a-e reported in the liter- 
ature and w2 belie 2 that a report of 3 addi- 
ditional cases sheild be of interest: The 


«bove findir gs occurred in 3 girls born with 


visible tumor form: tion in the lumbosacral 
region of the spine. Each was operated on 
soon after birth fo~ the spina bifida. Two 
died at the age of twelve from an ascending 
uginary infection amd the third died at the 
age of twen-y from zn unknown cause; this 
case also showed sizns of urinary tract in- 
volvement. 


REP@RI OF CASES 


Case 1. E. R., ferrele, aged fifteen, was ad- 
mitted to the institu-ion on July 23, 1936. She 
was a fourth child of six, was a full term baby, 
and had beer delivered spontaneously. At birth 
a protruding mass wes noted in the sacral area, 
and when the patient was five weeks old she was 
operated on. She remained at home until she 
was six years old anc later on spent her life in 


e Varidus institutions. As a child her head seemec 


unduly” large but diminished in size in later 
years. Sh was abfe -o sit up at three years of 
age but never developed control of her sphinc- 
ters. At an early age she underwent several or- 
thopedic operative procedures to improve her 
afit with some beneficial effect. 

Physical examinanon at the time of admis- 
sion disclosed an obese girl with fair mentality. 


She was of short stout stature end shewed 57 


,cocieus physical development. She was a ie to 

"walk on crutches. The muscle power suey re- 
vealed abilicy to: flex the right hip r i: rE 
cum ent position up to 60°, flexion cf me kree 
to about 90°, with no dorsiflexion of tle arkE. 
There was no motor power cf the auctor 
m us-les. On the left there was very | tle motor 
power of theleg. Passite flexion of the ze was 


E 
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F:6. 1. Case _. Extensive defects of the poste or seg- 
ments of the fifth lumbar vertebra cod sicun. 
B lateral d slocation of the hips with f: lse=x ema bu- 
la- activities, and evidence cf a shelf opera-icn on 


the left side. 


possible to 45°. Genu valgum of the leat sde was 
rotied amounting to 25°, 15? of whic? repre- 
sented a fixed deformity and 10° was due to 
laxicy of the internal ligaments of the rece jorat. 
In addition genu recurvatum was present. 
Ma-ked lordosis with promeneice o the sacral 
e ez was evident. Left foot was in sz v5 D&I- 
- on. Sensation was absent trem the lower legs 
down. Over the sacrum and over Both |». cocks 
there were numerous small cgcub tt. ulers. 


The deep feflexes were diminished b Eremly, 


9 aser on the left side, and the Ach: Hie *eadon 


left side was absért. 
* 


reflex on the 


* From the Radiological Service of the Jewish Sanitarium and Hespital fer Chronic Diseases, Brooklyn, New York. 
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Fic. 2. Case 11. Defects of posterior segments of the 
third, fourth and fifth lumbar vertebrae ard the 
entire sacrum. Dislocation of the left hip. Bilateral] 
hydronephresis. 


Laboratory examination showed the presence 
of albumin and white blood cells in the urine on 
several occasions. , " 

She died at the age of twenty with no appar- 
ent immediate cause of death discernible except 
for evidence of an ascending urinary infection. 
She was tound dead in bed after being up in the 
ward with otker patients the night before. 

Roentgen studies revealed almost complete 
absence of the posterior segments of the fifth 
lumbar and first, second and third sacral seg- 
ments. There was a bilateral dislocation of the 
hips and formation of false acetabular cavities 
on both sides. The head and neck of the femur 
on the right appeared normal. On the lef- the 
head anc neck showed considerable distortion 
and there was also evidence of a previous surgi- 
cal procedure with the formation of a shelf on 
the left s:de (Fig. 1). 


* 

Case nm. G. G.. female, was admitted to the 
hospigal on Decgmber 10, 1936, at the age of 
seven. She Was the first child of her parents and 
was delivered in breech presentation after three 
days of labor. A visible tumefaceion of rhe 
lumbosacral area was removed by operatio 
when she was one week old. She was never abt 
to control the sphincters. Until three mcnths 
old she did'not move her legs at all; however, 
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later she gradually developed the ability for " 


gross movements o! the legs but was never able 


to move her tees and never learned how to walk. ù 


She stayed at home until th-ee years of age and 
later was hospitalized in various institutions. 

Physical examination on admission disclosed 
an zlert child with a tendency towards obesity. 
She stood with a backward displacement of the 
pelvis and an exaggerated lumbar lordosis. 
Mocor power survey revealed the gluteal mus- 
cles on both sides to be markedly atrophied. 
The power of the rizht quadriceps was fair. The 
abductors, adducters and rotators were fair. 
The hamstrings were weak. There was no mo- 
tor power in the leg and fcot muscles. On the 
lett side the thigh muscles were fair except the 
abductors and external rotatort. Both knees 
showed a genu recurvatum deformity. The deep 
reflexes were absent bilaterally; analgesia below 
the tourth lumbar vertebra was found, the posi- 
tion sense was lost, and the vibratory sense was 
absent in the toes but somewhat perceptible in 
the tibia and ankle. Bilaferal foot drop was 
present. : 

Three years after admission the patient begat’ 
to Fave spisodes of spiking temperatures. Uri- 
nalvsis showed the presence of albumin, red 


Blood cells, and white blood cells. The patiept «e 


would improve after therapy for a short period 


and the symptoms would recur soon afterwards. 
= 





Fic. 3. Case ir. The spinal defect is clearly shown. 


The left hip is now in relatively normal position * 


and easily replaced. 
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° The clinical course was later charactegized by 


markedganemia and urea nitrogen retention. 
She elied as a result o^ a pyelonephritis at the 
age of twelve. 

Roentgen examination showed the presence 
of an extensive defect involving the postetier 
segments of the third, fourth and fifth lumbar 
vertebrae anl the ent re sacrum. The left hip 
was dislocatec. The lert femoral head appeared 
relatively well developed. There was a slight 
flattening of the capital epiphysis. The left hip 
could be easly replaced but would just as 
readily dislocate itself The pyelogram showed 

This case i lustrates the rôle of the musde 
imbalance in the production of the dislocation. 
(See Figures * and 3, before and after disloca- 
tion.) 


Case m1. R. P., female, was admitted to the 
hospital at tae age of twelve. She was an only 
child. The family history was essentially nega- 
tive. When she wa; two days old a spina bifida 
of the lumbosacral area was surgically removed. 


. . 
She never developed control over the sphincters 


and never wes able to walk without assistance. 
At the age cf two she developed pyelitis. The 
imfection was severe and only after repeated 
transfusions cid she recover. Frequent ureteral 

erizatior was necessary subsequently to 


relieve exacerbations of urinary symptoms. 


Physical examination on admission revealec a 
rather thin g rl of excellent mentality. She com- 
plaified of constant pzin in both lumbar areas, 
Muscle survey showed fair power in both 
quadriceps muscles ard internal rotators. The 
abductors amd external rotators were paretic. 
There was ne moter power in the leg and ankle 
muscles. There was oilateral drop foot. The 
knee and ankle reflexes were not elicited, and 
there was complete loss of sensation below the 
fifth lumbar vertebra. 
e Laboratory examination disclosed the pres- 
ence, of albumin, white blood cells, and rec 
blood «ells in the urine. Examination of the 


blood reyealed thespresence of a marked anenua. 


This patient died soon after admission o: 
uremia at the age of -welve. 

The roentzenograms showed the presence ct € 
defect involving the dosterior segments of the 
fourth and ?fth lumoar and the entire sacra 
spine, also marked distortion of the lower enc 
of the sacru sf and ceecyx. Bilateral dislocatior 
of the hips was present with upward riding o* 
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Fro. 4. Case ur. Irregular defect involv ng tae p»s- 
terior segments of the fourth :nc fifth um Ear wer- 
rebrae and the entire sacral zegion. Tere 5: bi- 
lateral dislocation of the hips wth upw vc ni ag 
of both femora. There is evidence ot z :-lz sera! 
hydronephrosis shown by an irtravencus preo- 
gram. 


bath femera (Fig. 4). The development cf bath 
femora including the head and neck e- beth 
sides aside from generalized atrophy was =s- 
sentially negative. The acetzbula ewwer, 
were not well developed. An mntraveraus peeo- 
gram showed a bilateral hydronephow st. 


DISCUSSION 


Spina bifida is a congenital i-e ep- 
mental defect of the neural canal marae- 
terized by imperfect closure of de spiral 
lamina. Associated with this defect are ab- 
normalities of the overlying skir and sub- 
cutaneous tissues and ct che wrcer -ng 
meninges and spinal cord. It is m3s- œm- 
mon in the lumbar and sacral r=cions but 
may be encountered in the ge-vical and 
et horacic regions. In its severe forms E is ac- 
companied by other anomagies, the ms m- 
portant of which are: anencephz alv, 1y¥diro- 

cephalus, talipes equinas,, harehp —- eft 
palate, afid so forth. M»elocele mamingo- 
Frvelocele, meningocele, and pac b fda 
occulta are only differeaces jn degre of 

severity of involvement. < 








Clinical Features. When tht protruding” 


sac is exposed and s@sceptible to infection, 
these patients seldom survive for very long 
without surgical correction. In the milder 
cases, owing to the sufvival of the patiengs, 
time is allowed for the development cf the 


- . 
more remote effects of the neural involve- 
ment. As the abnormality most commonlv, 


occurs 11 the lumbosacral region, the neuro- 
logical signs manifest themselves in the 
lower limbs. Frequently one group of mus- 
cles show fair power whereas antagonistic 
muscles mav show complete paralvsis due 
to the neural defect. Ihis combination of 
paralysis in one group of muscles and fair 
motor power in another group was present 
in our cases. Sphincter disturbances are 
common, the most important being incon- 
tinence of urine. Fecal incontinence occurs 
but is less frequent. 

In the pathogenesis of dislocation of the 
hip two types are distinguished: the er dog- 
enous type, the result of developmental 
arrest in the acetabular roof in contrast to 
the dynamic type caused by the presence 
of abnormal forces which are respansib e for 
the dislocation of the femoral head frem 
the acetabulum. In the cases reported the 
dislocation suggests a paralytic origin 
brought about by two factors: the re axa- 
ation of the ligaments around the hip, and 
the muscle imbalance. The dislocation usu- 
ally occurs in the absence of muscle power 
within the abductors and external rotators. 
In our 3 cases this muscle imbalance was 
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e 
demongtrated by the muscle survey. The* 


maldevelopment of the acetabulargcavities 


and the atrephy of the femora may be ac- ° 


counted for by the factcr of disuse rather 
thgn by endogenous involvement of the 
acetabulum, which produces congenital dis- 
location. 


SUMMARY 


Three cases are presented showing the J^ 


association of spina bifica and dislocation 
of the hips. From the physical and roentgen 
examination we believe that the disloca- 
tions are the result of the neural defect 
produced by the spina bifida and not the 
result of multiple anlage defétts, although 
the latter cannot be ruled out. These cases. 
are of interest because of the relative infre- 
quency of this complication of spina bifida 
and the few cases reported in the literature. 
e 
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WERNER’S SYNDROME 
: " By SAMUEL T. HERSTONE, M.D., and JACOB BOWER, M.D. = ° 
From the Department of "Roentgenology of tre Montefiore Hospital for Chronic Diseases 
NEW YORE, NEW YORK e é 
e. ., 
N 1934 Oppenheimer and Kugeb* re- Vascular changes are an outs-ancing " di 
ported for the frst time in this country feature of the disease. There is climcal evi- : 
*on a hereicfamilial disorder consisting of dence of extensive and wicespreac arterio- ' 
scleroderma, bilateral juvenile cataracts. sclerosis of the Mónckeberg type bez:mmng l 
precocious graying of the hair, and other in the third decade of life. The peripheral . 


endocrine stigmata which they callec 
Werner's syndrome. In the European lit- 
erature 1o similar cases have been reported. 
These include papers by Werner, Block 
and Staufer,? Rothmund,’ Barbot,! Krebs. 
Hartmanr. and Thiébaut, and Mamou. 
There are only 3 cases in the Americar 


vessels are tortuous and non-compsessi ok. 
The major clinical changes, howerer, av- 
pear in the ectodermal structures. V. kether 
these are Secondar¥ to vascular impai-ment 
5r to changes primarily in these smmu-tu*2s 
ts difficult to evaluate. 

Skin. The predominant changes m the 


* The cases described by these authors are the ones used in this vape- for the evaluation of the roentgenograph ic tinBings. 


. 
Ac a 





= 
literature, all of them from Montefiore =kin suggest a combination of scleroderma ulii 
Hospital where they were studied for many and poikiloderma. (The precise staus of 
years. All 3 patients are now dead and have these changes is still a matter of d suze.) " 
been autcpsied® They showed remarkable This is most marked in the distal portions 
similarities in thei- clinical and roentgeno- 5f the extremities, especiallv in the ewer ex- 
logic appearances. It is the purpose of this — tremities where it is often associa@tec wich ° 
paper to describe the roentgenographic recurrent ulceration and subsequent œa- ` 
findings ir the hope that more cases of this zrene necessitating amputation. 
æ eunusual anc interesting syndrome will*be Hair All cases show premature graying 
added to -he 3 already described. %f the hair, with onset as early as the eign -h 
"ewelhe etiology of the disease is obscure wear. The graying is rapidly follossd by 
* However, there is no doubt that the disease aløpecta. 
is familial. This s definitely shown in the Cataracts. Bilateral cortical cataracts a-e 
cages published by Werner and by Barbot. 3 constant finding. These general- beg n T 
Two of the 3 patients to be discussed in this in the third decade of life and progress 
paper wer2 brothers. Although the etiology — -apidly, so that early in life these patients - 
is obscure, the disease is essentially a de- {seed surgical intervention to prevent 
generative one, probably caused by some — 5imdness. 
defect in the mesodermal and ectodermal! Voice. The voice is changing in dsa-act?r 
tissues. and has been described as rasping and kigh 
e The clinical syndrome is characterized itched. ; 
mainly by premature senescence associated Pathological examination of 3 patients l 
with some features of juvenilism. There is tas contributed very little to ovr under- . 
geheralized underdevelopment of all the standing of the etiology or pathogenesis of 
endocrine glands resulting in hypogenital-  -his disease. All 3 patients snowed a =triking " 
ism, g&necomastia and eunuchoidism. [n * -esemblance during life. They were often ; 
the female there are menstrual disorders. mistaken for one anothef AJ dieat a»-, Q3 
including premature total amenorrhea oc-  2roximately the same  age—fer-.-cawe, omi 
sring as early zs sixteen years of age. ' "orty-twg and forty-four years. It 5 incer- 
Occasiona ly some evidence of thyroid in- _ Sting that the cause of death was @ferent 
sufficiency may be present. P? a each; one died of myacardial faitre. as " 
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a result of far advanced coronary disease; 
another died of a primary carcinoma of the 
liver with subsequent metastasis, and the 
third died of a fibrosarcoma of the forearm 
with extensive pulmonary metastasis. 

One of the 3 cases showed evidence of 
increased parathyroid activity. This was 
evidenced microscopically by the increased 
numbers of large clear cells. During life, 
this patient showed some findings sugges- 
tive of hyperparathyroidism. These in- 
cluded a positive Hamilton test and cal- 
cium levels tip*to 13.0 mg. However, the 


à e 
other 2 cases had small parathyroid glands 


* AES . "ow 
and no clinieal €vidence of hyperactivity. 
The blood phosphatase in all cases ranged 


. ilie 4 
from 4 to 8 Botlansky units.? Theeother en- 


docrine glands were small and atrophic. 
e 


ROENWENOGRAPHIC FINDINGS 


. . - * 
The roentgenographic findings are char- 


« 


acterized by extensive calcification in the 
arteries and soft tissues. ? 
(1) Artertal Calcification. There is ex- 
tensive calcification of the Mónckeberg 
type. This involves all arteries except those 
of zhe brain and lungs. The changes are 
most marked in the distal parts of the ex- 
tremities (Fig. 1 and 2), especially the 
lower extremities, where one can identify 


all the arteries including the plantar and, 


dorsal arches, as well as their digital 
branches. The same is true of the hands, 
but to a lesser degree. Ex gnsive calcifica- 
tion is also seen in the abdominal vessels, 
particularly in the mesenterics (Fig. 3). 
(2) Calcification in the Soft Tissues. Cal- 
cium was usually deposited in ligame» 
tendons, bursae ard subcutaneous tissues. 
At times it is difficult to determine in which 
of these structures the ca. cium is located, 
since they are so often intimately related. 
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* All 3 cases showed calcification in er about «- 
the plantar calcanescuboid ligaments, the " 2 
a . à 

»  mefatarsop-alangeal joints, Both malleoli 
and the ca caneus at the point of attach- $ 
ment of the Achilles tendon (Fig. 1). e - 

The knee joint also showed widespread ~n AM 
involvement. There was calcification of the r 
medial and lateral collateral ligaments, as * | 
well as the patellar ligament, and quadri- " 

N ceps femoris tendoa (Fig. 4). Calcification "ES 
was less merkedu«^out the hip joint where " 
only 1 of the 3 cases showed some calcifica- . 
tion. This was in the region of the trochan- 
teric bursa. Calcification in the upper ex- J t. 
tremities w as presert in the region of the " m -\ 

P v 
olecranon Fursa, and the interphalangeal Nw > o 
joints (Fig. 2 and z1. None of the 3 cases M E ^. 
showed calcification of the subdeltoid or $ ° 
subacromial bursa. Two of the 3 cases E 
showed small calcific deposits varying from " 
pinhead to pea s$ze scattered through the 

" subcutaneous tisSues over the tibia. These E xo F. | 
*also were seen in the soft tissues about the - —— —— . 
small joints of the hand (Fig. 2). Fic. 2 

1 ~ . . ^ Jey 

(3) Skull. Examination of the skull re- 

æ vealed calcifcation of the pineal and an i 

| Tow eic) Osteovorosis. Osteoporosis was con- 
unusually small sela turcica in all cases 
dig. 6) fined mainly to the lower extrem-t ss. t 
e : ; was not extensive and could easily be. id. 
e (4) Larymx. Roentgenoscopic examina- A 
plained on the basis of local disuse met sr 
tion of the larynx revealed rigidity of the 
epiglottis during the act of swallowing.* than any generalized disorder. A i 
C 
$ i j à S) Periostitis. One of the 3 3 cases sw € 
permstitis cver the tibia. This mast kosN — s . 
was secondary to chronic ulceration zrdir- i 
tection of the overlying skin and sulsc taae- 
ous tissues. 
DIFFERENTIAL DIAGNOSIS | 
(ROENTGENOGRAPHIC) 
4) Increased Parathyroid Actis ‘pr - x ^ 
mary or secondary). In increased pa: atl — . 
roid activity one not uncojmany sees - 
metastatic calcification of blood vessc - anl 
soft tissues. However, Ine Werner s syr- š 
drome the calcification is entirely cet cf ° — f 
proportion to the osteoporogis. Ostec pos 
stg © locafized to the extremities. bt - roe 
- » 
wevere anc does not show cystic cham zs. 
~ 
s 
* Personal camrrunication from Dr. Selma Shipir». . 
e o . 
. LI 
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(b) Artertosclerosis (Ménckeberg§. In ad- 

. vance? arteriosclercsis calcifications are 

not seen 1n tae soft tissues. The relationship 

of the exten- of arterial calcification to the 

age of the patient is of great importanc® in 
differentiating the two diseases. 

g (c) Scleroderma. In scleroderma calcifi- 

cations are occasionally found in the sub- 
x cutaneous tissues. However, there is no 

associated calcification of arteries, bursae, 
or ligaments. Scleroderma may result ir 
absorption of the terminal tufts of the 
fingers and -oes wh ch is not seen in Wer- 
ner's syndrome. 

Where thedifferen-ial roentgen diagnosis 
becomes difficult or :mpossible the clinica! 
findings are zenerally sufficient to establish 
the diagnosis of Werner's syndrome. 


SUMMARY 


The roentgenotrephic findings in three 
cases of Wemer’s syrdrome are presented. 
These incluce: 

I. Metastatic calcification in the soft 

æ tjssues, tendons, ligaments and bursae. œ 

2. Extensive calcification of the media 

Qi all arteries except -hose of the brain and 
elungs. 
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THE ROENTGENOLOGICAL APPEARANCE OF CHE , ..* 
. GASTROINTESTINAL TRACT IN SCLERODERMA 
N HE clirical and microscopic aspects ef. these patientg complain, suggests the pgob-  » 
generalized scleroderma have been well ability of regurgitation of gastrie eentcrts & d 
studied. Most of the textbooks dealing with int» the esophagus and resultire chreric 
diseases in which scleroderma 1s discussec esophagitis. The roentgemoscopic e»serva- 
confine them discussion to the skin mani- tioas also brought forth evidence thet ki: i 
festations and the histopathology of the suggestion was well founded in fee: in that i 
skin lesions*neglecting to mention the fact the cardiac sphincter as well as t me cam mc uA 
that esophageal dysfunction may occur musculature above was affected by some 
early in the disease before it has assumed degree of weakness. * 


its characteristic picture. However, this 
feature of sclerode-ma was reported as 
early as 1903 by Ehrmann and several later 
e reports have occurred in the literature, one 
- of the most recent reports dealing with le- 
sions of the esophagus in generalized pro- 
gressive scleroderma being by Lindsay, 
æ Jempleton and Rotaman.! 
From a study of their cases they too ob- 
smaserved that esophageal disturbance is a 
e Characteristic manifestation of generalized 
" scleroderma and that it is likely to appear 
early in the course of the disease. These 
esophageal disturbances are moreover iz 
the early stages att-ibuted to gastric dys- 


© function or they may be of such mild nature 
These 


as to receive little or no attention. 
early esophageal symptoms manifes 
selves in inability to swallow more than a 
sew mouthfuls of fluid rapidly, difficulty in 
swallowing while lying down and a sensa- 
«tion of fullness beh nd the sternum. 
During -heir roentgenoscopic studies 
* Lindsay, Templeton and Rothman ob- 
served éhat normal peristalsis 1s absent in 
> the lower two-thirds of the esophagus and 
that the contents <~ccumulate in this re- 





It was also noted that chronic keron 
in the lower third of the esophagus loca zd 
chiefly to the region just above the phreric 
ampulla. This chronic ulceratior they zt- 
tributed probably to a direct rest of te 
esophagitis, with sclerodermatic chaaze: as 
a predisposing factor. 

In the later stages of the d/seas-stricture 
fernations of the esophazus occursed, 
limited to the region immediately above 
the phrenic ampulla. 

While the esophageal disturbaaces es- 
sodated with scleroderma have attracted 
the attention of many observers, the rcent- 
gerological appearance of the gascrointssti- 
nal tract in scleroderma, particalarly the 
changes seen in the small and lerge imces- 

1 discussed unti recent v. 
except in e report of an Isolated cas= 9y 


Rake. 


Hale and Schatzki,? in the Apml mı © of 


this JouRNAL, reported studies which -12y 


have made during the past five years at tre 


Messachusetts General Hospital en twe- ty- 
„two patients who were Énown te have 

"Sdleroderm& v arying in duration {rey ive 
months to twenty-two years Phe roen-z2n 





. E . HO 
laxed and dilated portion. The burning jeaminatrion in seven of this grau» of pa- 
Sensation in the chest in the region of the tgrts wat carried out because of cFRacky 
epigastrium, and neck, of which many ef ef swallowing of which the patisrff cem- 

2 ! Lindsay, J. R? Templeton, F. E., and Rothman, S. Lesions Eale, C. H., and Schatzki, R. The roenigencoeeica: appear- a 
of the esophagus n generalized progressive scleroderma. 7. An. anc eof the gastrointestinal tract in scleroderma. Xe. J. E- ExT- 
a M. ASS.) 1943, 723, 745-750. ceseL. & Rap. THERAPY, April, 1944, 57, 497-42. 
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plained. However, the fifteen? remaining 
‘e cases had no symptéms referable to the 
esophagus and the examination in this 
group was carried out routinely for the 
purpose of determiniifg whether or nat 
there were changes in the stomach or in- 
festinal tract somewhat comparable to or 
simulating thpse which had been observed 
in the esophagus. 

Of the eighteen patients who had sclero- 
derma who were examined roentgenologi- 
cally only four showed changes in the small 
intestine. These changes that were noted 
were quite apparent and appeared to be of 
considerable clinical interest and impor- 
tance as all of these four cases had symp- 
toms referable to the gastrointestinal tract 
which indicated partial obstruction. The 
findings in the four cases that exhibited 
positive roentgen changes in the small bowel 
pattern were characterized by wideninz of 
the part of the small intestine involved, 
with marked delav in the emptving time of 
these loops. The dilatation involved the 
upper small intestine including the duode- 
num ir all four patients and extended dcwn- 
ward into the ileum in one, and in this case 
where the lesion was so extensive there ap- 
peared to be involvement of the colom as 
well. 

These roentgen changes observed in the 
small intestinal loops must be differentiated 
e from so-called deficiency diseases, in which 
the small bowel pattern has been so aptly 
described by Golden, and these changes 
must not be confused with paralytic ileus. 
The differentiation from paralytic ileus is 
fairly easy since the pathologic changes 
usually involve only a certain part of the 
intestine and the clinical symptoms of the 
patient are never so acute in scleroderma as 
those found qn paralytic ileus. However, the 


similarity of the changes seen in severee 
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a 
cases of deficiency disease to those insclero- * | 
de-ma 1s somewhat striking, the diffgrence, | 
however, being that the abnormalities seen 


in tie small intestine in scleroderma appear ; 
to ke more localized. Clinically apparently s- a 
non= of the patients exhibiting scleroderma . 


showed evidence cf avitaminosis and those 
patients having scleroderma who were s 
treated intensively with vitamins showed 

no improvement in the appearance of the 
small bowel pattern. 

While Hale and Schatzki could not prove 
thar the changes seen in scleroderma were 
not produced by some ceficiencv, it was 
thew impression and belief that the changes 
in tae small intestine have sonfe similarity 
to taose 1n the esophagus. and while it was 
not the purpose of their paper to discuss the 
orn of the changes observed in the gastro- 
intestinal tract they thought that these 
might be explained on the basis of local in- 
tesmnal changes or of seme neurotrophic ° 
dismurbance. . 

They also observed in two cases a ques- 
ticrable involvement of tae colon in which 
th» colon exhibited areas of increased rigid, e 
ity between areas of sacculation. 

Ihis paper by Hale and Schatzki is of « 
m importance because it calls attention e 

z hitherto unsuspected or not generally 
adiac wy fact that the lesions of the 
gastrointestinal tract seen in patients suf- 
fering from scleroderma are not limited to 
the esophagus but are more widespread in * 
the gastrointestinal tract, involving the 
small intestine and probably also the large 
bowel, and these gastrointestinal changes = 
are əf considerable clinical importance. The 
lesens of the esophagus simulate to some 


extent cardiospasm whereas those seen ine 


the small intestine simu ate ileus or ede- 

- . » ge . "s 
fic ency disease and must be differentiated 
from them. . e 
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ALBERT FRANKLIN TYLER š 
G 
o ; > 
. 1881-1944 E 
e e a 
* ALBERT FRANKLIN TYLER, of  » had a series of coronarwepisodez, b 1: he Š 
7 - - . a : . 
Omaha, Nebraska, a member of the  7referred to return to his work and male his " — ^ 
punerican Roentgen Ray Society since 1915, chances rather than to have a poss bly 
died on February 25, 1944, at the age of anger lift of enforced inactivity. He died in 
sixty-two. Truly a physician, memorialized «mmanuel Hospital, where he was Tred- 
P. - 2 : K i A E 
. by his owr. @ounty society as having served ag radiologist from 19:5 on, » 
his profession well indeed, Dr. Tyler died ot Dr. Tyler was born in Logar Coaary, . 
coronary thrombosis. Several months earlier Ilinois, on March.14, ft$81. He wes g-acu- f 
a a = 


ated from Nebraska Wesleyan ‘University 
in 1904,eand was later'a trustee of this Uni- 

versity, and from Creighton University 
Medical School in 1907. He was a member 
of the medical fraternity of Phi Rho Sigmas 
and of the honorary scholastic fraternity of 
Phi Kappa Phi. After serving an internship 
in the Omaha General Hospital, he teok 
post-graduate studies at Johns Hopkins 
University Medical School and at the New 
York Post-Graduate Medical School. 

He was clinical professor of radiology and 
physical therapy for many years at his Alma 
Mater. He was a foundtr of thee American 
Cengress of Physical Therapy; in 1932 he 


. received its gold key award; in 1933 he was 


its president. He was a member of the 
American Radium Society and of the Brit- 
ish Róntgen Society, a fellow of the Ameri- 
can College of Physicians, and a past presi- 
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à =% 
dent of she Radiological Society of North 


America, in addition to the Omaha Douglas 
County Medical Society. the Nebratka 
State Medical Association, and the Ne- 
braska State Radiological Society. He was 
a former associate editor of the Nebraska 
State Medical Journal, and editor and pub- 


elisher of the Touraal of Radiology, which® 


later became the Archives of Physical 
Therapy. He contributed freely of his time, 
energy, and money to the History of Medi- 
cine in Nebraska, which he edited, and 
whch was published in 1628. 

Dr. Tyler is survived ky his wife, who 
was Miss Charlotte Ellen Roe of Omaha, 
by a daughter, Mrs. Eugene" Stromberg, 
of Ithaca, New York, and by a son, Edward 
Tyler, af Omaha. 


James F. KELLY 





HENRY P. ENGELN 


1870— 


: l ‘HE following Resolution of the Cleve- 
land Radiological Society was ordered 
at the February, 1944 meeting: 


Wuereas: Death has removed from our 
Society, Mr. Henry P. Engeln, the follow- ng 
brief outline is submitted for incorporation in 
the records. 

He was born in Paris, France, in 1870 and 
died at St. Luke's Hospital, Cleveland, Ohic on 
February 7, 1944. He came to the United States 
with his parents, when he was about fifteen 
years of age; they settled in Chicago, Illinois. 
There he grew to manhood and was in business 
with his brother, until he came to Cleveland, 
about the year 1900. Here he engaged in the 
manufacture of revolving plate static machines. e 
This fiyst brought him in touch with the x-ray 
field. He cooferated with Dr. George Iddings 
in establishing the first x-ray laboratory in 
Cleveland, which was located in tke Caxton" 


1944 


Bui ding on Huron Road. He continued in thi? 
fielc the rest of his business life. He was as- 
sociated with several leadinz x-ray organiza- 
tions and for many vears headed his own,ethe 
FI. P. Engeln Co. He was always interested i in 
everything pertaining to this branch of medi- 
cine. He regularly attended both national and 
international meetinzs; he was known to hun- 
dreds of radiologists and probably knew 
personally more pioneer radiologists than any 


other member. Even after re-iring from acti gm 


wors a few years ago, he visited and enjoyed 
beirg with his old x-ray friends. 
As a Society we wish to extend to his family 


our sympathy at his passing and assure them œ 


we hold fondly the memory, of this „friendly 
friend. 


THEREFORE: Be it ordered that a copy of this 
Resolution be sent to the family, the AMERICAN 


Jovasar or RoENTGzNOLOGY and Radiology» 


m 
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UNITED STATES OF AMERICA 


eAMERICAN RorEwTGEN Ray Society 


-— 
Secretary, De. H. Dabrey Kerr, University Hospital. 


lowa City, owa. Annal meeting: Joint Meeting of 
American Reentgen Rar Society and Radiological So- 
ciety of North America, Palmer House, Chicago, Ill, 
Sept. 24-29, 1944. 

AMERICAN COLLEGE OF Ra dIOLOGY 
Secretary, Mac F. Cahal, 540 N. Michigan Ave., Chicago, 
Ill. Annual Meeting: Stevens Hotel, 10:00 A.M., June 
14, 1944. 

SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. J. T. Mur»hy, 421 Michigan St., Toledo, 
Ohio. Annua! meeting: Chicago, Ill, June 12-16, 1944. 

ARKANSAS RAD OLOGICAL_SOCIETY 
Secretary, Dr. J. S. Wilson, Mack Wilson Hospital, Mon- 
ticello, Ark. Meets every three months and also at time 
and place of State Medical Association. 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Arnual meeting: Joint Meeting of American 
Roentgen Rar Society and Radiological Society of North 
America, Palmer Huse, Chicago, Ill., Sept. 24-29, 1944. 

e RADIOLOGICAL 5 ECTION, BALTIMORE MEDICAL SOCIETY 

Secretary, Dr. Walter L. Kilby, Baltimore. Meets thirc 
Tuesday each month, September to May. 

SEcTION ON RanroLocv, CariFoRNIA MEDICAL ASSOCIATION 
Secretary, Dr. Earl R. Miller, University of California 

@ , Hospital, San Francisco, Calif. m 

RADIOLOGICAL S=cTION, Connecticut MEDICAL SoceryY 

Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 

= Conn. Meets bi-monthly on second Thursday, at place 
selected by Secretary. Annual meeting in May. 

SECTION ON RarroLocv, I.tinors Strate MEDICAL Society 
Secretary, Dr.H. W. Ackemann, 321 W. State S+., Rock- 
ford, Ill. 

RaftroLocicAL Section, Les ANGELES County MEDICAL 
ASSOCIATION x 
Secretary, Dr. Roy W. Jchnson, 1407 S. Hope St., Los 
Angeles, Cali. Meets or. second Wednesday of each 
montg at the County Society Building. 

RADIOLOGICAL SECTION, S@UTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

BROOKLYN ROEr7GEN RAY SOCIETY 
Secretary, Dr. Leo Harrington, 880 Ocean Ave., Brooklyn, 

— i Meets menthly on fourth Tuesday, October to April. 


N 


FFALO RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
St., Buffalo, N. Y. Meets second Monday of each month 
except during summer mor ths. 
CHIgAGO ROENTGEN SOCIETY 
Secraary, Dr. F. H. Squire, 1754 W. Congress St., 
Chicago 12, IL. Meets second Thursday of each month 
Octobe» to Ap-:] ifclusive at the Palmer House. 
. CINCINNATI RAD‘ OLOGICAL SOCIETY 
Secretary, Dr. Samuel Brown, 707 Race St., Cincinnati, 
Ohio. Meets third Tuesday of each month, October to 
May, inclusive. 
EVELAND RAD:OLOGICAL-SOCIETY 
Secretary, Dr. D. D. Brannan, 11311 Shaker Blvd., 
Cleveland 4, Ohio. Meets at 6:30 p.m. at Allerton Hotel 
on fourth Moncay each month, October to April, inclusive. 
DarLAs-Fonr WortTH RoENrGEN Srupy CLUB 
Secretary, Dr. X. R. Hyce, Medical Arts Bldg., Fort 
Worth, Texas. Meetings Feld in Dallas on odd months 
and in Fort Werth on even months, on third Monday, 
at 7:30 P.M. . 


e 


s * * Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 


MEETINGS OF*ROEN'TGEN SOCIETIES* 


Denver RapriorocicAL CLuB 
Secretary, Dr. Edward J. Meister, 366 Metropol tai 
Eldg., Denver, Colo. Meets third Friday of eae! moat at 
Denver Athletic Club. 

Dz-Rorr RokwTGEN Ray AND Rapbium SociEg&& 

Scretary, Dr. EK. R. Witwer, Harper Hospia Mees 
monthly on first Thursday from October ac May a- 
Wayne County Medical Society Building. 

Fucripa RADIOLOGICAL Society 
Acting Secretary, Dr. Walter A. Weed, 20. Exc ang- 
Bidg., Orlando, Fla. Meetings in Mzy and No-embe. 

GzcRGIA RAMOLOGICAL SOCIETY 
Secretary, Dr. James J. Clark, 478 Peachrze- St. jat- 
lanta, Ga. Meets in November and at armuz mene 
ot Medical Association of Georgia in the sprz. á 

R acioLoGicaL Society or Kansas Cr^v 
Secretary, Dr. Arthur B. Smith, 800 Argyle BHg., Kaa 
sas City, Mo. Meets third Thursday of each mort? zt: 
place designated by the president. L 

]..rvors RADIOLOGICAL SOCIETY 
secretary, Dr. Wm. DeHollander, St. John’s Boszal 
Springfield, Ill. Meets three times a year. 

Iwprana ROENTGEN SOCIETY 
Secretary, Dr. H. C. Ochsner, Methodist Moita, In. 
dmnapolis. Meeting held the secord Sunday n Wa 
arnually. 

Kentucky RApIOLoeIcaL SOCIETY 
Secretary, Dr. W. C. Martin, 321 W. Broadwzy. Louis- 

vi le. Meets annually in Louisvilleon first Samszca - impr. 

Lows Istanp RADIOLOGICAL SOCIETY 

© "erretary, Dr. Marcus Wiener, 1430-48th St., 3ro0cl+n. 
N. Y. Meets Kings County Med. Soc. Bilg. mos tly 
en fourth Thursday, October to May, 8:30 » 4. 

Lor:si^NA RABIOLOGICAL SOCIETY 
secretary, Dr. J. R. Anderson, 1130 Louszm ave, 
Shreveport. Meets annually during Louisiana Sï- Mad- 
izal Society Meeting. 

LĪICHIGAN ASS@CIATION OF ROENTGENGLOGISTS 
Secretary, Dr. E. M. Shebesta, 1429 David Whitmes F-cm., 
Detroit. Three meetings a year, Fall, Winter, Spiag. 

LAr.wAvuKEE RoENTGEN Ray Society 
Seeretary, Dr. C. A. H. Fortier, 231 W. Wisearsia ave, 
M waukee, Wis. Meets monthly on second Mibrday æ 
Oriversity Club. 

MisaEsoTA RADIOLOGICAL SOCIETY 
Seeretary, Dr. Annette T. Stenstrom, 1218 MeGeal A-ts 
Bleg., Minneapolis, Minn. One meeting a year at *ir ec 
NEmnesota State Medica! Association. 

MrsrAsKA RADIOLOGICAL SOCIETY 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg. @ma Fa, 
Neor. Meets third Wednesday of each month, at 6 Pat 
at either Omaha or Lincoln. 

New ENGLAND ROENTGEN Ray Socsety 
secretary, Dr. Hugh F. Hare, Lahe¥ Clinic, Boste n, a ss. 

* Meets monthly on third Friday, Boston Medici ll brisy. 

F ADIÐLOGICAL SOCIETY or NEW JE@SEY e 
secretary, Dr. H. J. Perlberg, 921 Bergen'Ave., |erze- Gey. © 
Meets annually at time and place of State Medical ©- 

è ciety. Mid-year meetings at place ehosen br pesidert. 

New York RoENTGEN SOCIETY 
secretary, Dr. Ramsay Spillman, 115 East et S... 
New York City. Meets monthly pn third Morcar, Kew 
York Academy of Medicine, at 8:00 P.M. 

Norra CanoLiNA Roentcen Ray SocrTry 
o«cetary, Dr. Major Fleming, Rocky Mount, ~. ©. 4a- 
nuzl meeting at time aad place of St ica BSc 
$E 4d-year scientific meeting at place designa-cd 


^c 
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NonrH Dakota RapioLocicAL Society — é 
Secretary, Dr? L.' A. NashSt. John's Hospital, Fargo. 
Meeting? held by announcement. 

CENTRAL New York RoeEnTGEN Ray SOCIETY 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syracuse. 
Three meetings a year. January, May, November. 

Ong10o RACIOLOGICAL SOCIETY ‘ 
Secretary, Dr. J. E. McCarthy, 707 Race St., Cincir asti. 

, Meets at time and place of annual meeting of Ohio state 
Medical Association. 

Paciric ROENTGEN SOCIETY 
Secretary, Dr. L9H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLYANSIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williams»ort. 
Annual meeting at Penn Alto Hotel, Altoona, Pa., Mz y 15- 
14, 1914. 

PHILADELPHIA ROENTGEN Ray SOCIETY 
Secretary, Dr. R. P. Barden, University Hospital, Meet- 
ings first Thursday of each month froth October to 
May inclasive at 8:15 P.M., in Thompson Hall, C-I'ege 
of Physicians, 19 S. 22d St. 

PITTSBURGH ROENTGEN SOCIETY 
Secretary, Dr. R. G. Alley, 4800 Friendship Ave. Meets 
second Wednesday each month, 4:30 P.M., Oc-ober 
to June, Pittsburgh Academy of Medicine. 

RocufsrER ROENTGEN Ray Society, ROCHESTER, N. Y. 
Secretary, Dr. Sidney Larson, Strong Memorial Hospital. 
Meets menthly on third Monday from October to May, 
inclusive, 8 P.M. at Strong Memorial Hospital. 

Rocky Mountain RADIOLOGICAL SOCIETY 
Secretary, Dr. A. M. Popma, 220 N. First St., Boise, 
Idaho. 

Sr. Lours Society or RADIOLOGISTS 
Secretary, Dr. E. W. Spinzig, 2646 Potomac, St. Louis, 
Mo. Meets fourth Wednesday of each month, except 
June, July, August, and September, at a place designated 
by the president. ° 

San Dieco RoENTGEN SOCIETY e 
Secretary, Dr. Henry L. Jaffe, Naval Hospital, Balboa 
Park, San Diego, Calif. Meets monthly on first W-dnes- 
day at dinner. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary, Dr. Martha Mottram, 450 Sutter St. San 
Francisco. Meets monthly on third Thursday a- 7:45 
P.M., frs: six months of year at Toland Hall, University 
of California Hospital, second six months at Lane Hall, 
Stanford University Hospital. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

SourH CanoriNA X-Ray SOCIETY 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, alsc at the time and place of South Carolin: State 
Medical Association. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Frère, 707 Walnut St., Chattamooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

Texas RaprcrodtcarfSocieTY 
Secretar», Dr. Herman Klapproth, Sherman, Texas. 

UNIVERSITY OF MicigGAN DEPARTMENT OF ROEXTGEN- 
OLOGY &rarr MEETING 
Meets each Monday evening from September to June, 
at 7 F.M. at University Hospital. 

Universiry or Wisconsin RADIOLOGICAL CogrEREACE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Ma&- 
son, Wis. Meets every Thursday from 4:00-s5:co p.M.@ 
Room 701, Service Memorial Institute. 

VIRGINIA RADIOL@GICAL SOCIETY 
Secretary, Dm E. L. Flanagan, 116 E. Frank r St., 
Richmond, Va. Meets asnually in October. 

WASHINGTON STATE RADIOLOGICAL SOCIETY 
Segretary, Dr. Thomas Carlile, 1114 Terry St., zatia 
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X-RaY STUBY CLuB or San FRANCISCO 
Secr-iary, Dr. J. M. Robinson, University of California 
Hos» tal. Meets monthly in evening on thir@ Thurs- 
dry. LI = 
CuBA 
Soc:EF..D DE RADIOLOG{« v FISIOTERAPIA DE CUBA 


" 
P-gsdent, Dr. J. Manvel Viamonte, Hospital ra 


Hatana, Cuba. Meets monthly ir Habana. 


BRITISH EMPIFE 


e BRITI E INSTITUTE OF RADIOLOGY INCORPORATED WITHe 


THE RÖNTGEN SOCIETY 
M e«al Members’ meeting held monthly on third Friday 
a: - 30 P.M. and Ordinary Meeting at same time on 
fclle wing Saturday, October to May, 32 Welbeck St., 
Loron, W.1. 

SEcrios or RADIOLOGY OF THE Rovar Society or MEDI- 
c N= (CONFINED TO MipicAL MEMBERS) 
Me- s on the third Fmday of each month at 4:45 P.M. 
az the Royal Society ef Medicine 1, Wimpole St., Lon- 
dor, W. 1. 

Facu ^v or RADIOLOGISTS 
Secetary, Dr. M. H. Jupe, 32 We beck S£., London, W. 1 
E nczhind. 

Secr or RApioLoGv AND MepizaL ELECTRICITY, Aus- 
TRALASIAN MEDICAL CONGRESS 
Secwary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

R»1».0GiCAL SECTION 9F THE VICTORIAN BRANCH OF THE 
Er sH MEDICAL ASSOCIATION 
Sec tary, Dr. Keith Hallam, $t. George's Hospital, 
E.<W., Melbourne, E. 4, Vic-eria, Australia. Meets 
ricrhly from March to November inclusive. 

CANAAN ASSOCIATION OF RADIOLOGISTS 
Ceectary, Dr. A. D. Irvine, 540 Tegler Bldg., Edmonton, 
alberta. 

Seer cn or RapioLocv, CANADIAN MEDICAL ASSOCIATION 


a cemtary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S, ae 


RADELOGICAL SECTION, NEW ZEALAND BRITISH MEDICAL 
AS-*CIATION 


Jeer*tary, Dr. Colin Anderson, Invercargill, New Zea. 9-9» 


Lir. Meets annually. 


SowrH AMERICA 


So1- BAD ARGENTINA DE RADIOLOGIA 
se retary, Dr. Guido Gotta, Buenos Aires, Argengina. 
e [-etings are held moathly. 


CONT-NENTAL Europe 


Sozi:oAp EsPANoLA DE RaprioLocia v ELEcrTROLQGIA 
Se-metary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
3px n. Meets monthly in Madrid. 

Saciz^É SuissE DE RADIOLOGIE (SCHWEIZERISCHE RÖNT- 
3EN-GESELLSCHAFT) 

Se-zetary for French language, Dr. A. Grosjean La Ch 
le "onds. 

Se--etary for German language, Dr. Scheurer, Molzgasse 
Be. Meets annually in differen- cities. 

SocErATEA RoMANA pz RADIOLOGIE si ELECTROLOGIE 
Sevetary, Dr. Oscar Meller, Scr. Banul Márácine, 30, 
?v27y month with th- exception of July and August. 

ArL-ÆEvussian Roenrcen Ray A:soeraTioN, LENINGRAD: 
U55R in the State Institute of Roentgenology and 
R -4iology, 6 Roentgen St. 

Secetaries, Drs. S. A. Reinberg and S. G. Simonson. 
NES annually. 

Lon >GRAD ROENTGEN Ray Sociery 
Secetaries, Drs. S. G. Simonson and G. A. Güster e" 
Mets monthly, arst Monday at 8 o'clock, State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow RoENTGEN Ray Society H 
S.cretaries, Drs. L. L. Holst, A W. Ssamygin and S. T. 
Konobejevsky. Meers monthly. first Monday, 8 p.m. 

SeA JDINAVIAN RozNTCEN SOCIET-ES 

. Tæ Scandinavian roentgen societies have formed a joint 


aux 
P" ni 


3. ., Bucuresti, Roamania. Meets second Mogday in = 


association called the Northern Association for Medic A 
f eMeets fourth Monday each month, October throug1 May, Rechiology, meezing every seccnd year in the differen’ å ; 
s College Club, Seattle. ir ceentries belonging -o the Association. . 


ow . 
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AMERICAN COLLEGE QF 
á RALIOLOGY 
The Annual Meeting of fhe American 
College of Radiolcey will be held at the 


Stevens Ho-el at 16:00 A.M. on Wednesday, 


June 14, 19-4, duriaz the week of the mest- 
ing of the Americen Medical Association. 


"Fellows anc memb2-s who are planning to 


attend shovld make hotel reservations im- 
mediately tarough tae Housing Committee 
of the American Medical Association. 


JOURNAL OF NEUROSURGERY 


The new Journa’ of Neurosurgery which 
is to be pubashed b raonthly for the Harvey 
Cushing Society, has, with the first issue, 
established itself proudly among the cur- 
rent medical journals. The hitherto hybrid 
neurosurgecn now aas a journal of his own 


balanced Mastin of papers for the firs- 
issue is a tribute to*the editorial menage- 
ment of Louise Eisenhardt. Dr Cx saine 
would indeed have been pleasec wrth the 
waried contributions of his fremc- anc 
pupils in the new journal and ne deub- 
would even have smiled to-eramtly =t the 
name— Yournal of Neurosurgery—a< owt 
preference being the term neurologice} sur- 
gery. e 


CHICAGO ROENTGEN SOCIETY 


At the annual meeting cf the CERAH 
Roentgen ‘Society held or Thursday, Apri 
13, 1944, the following officers were c e-fe- 
‘or the coming year: President, Dr. Wa-rer 
W. Furey; Vice-President, De T. J 
Wachowski; Secretary-Treasurer, Iir. Fas 


H. Squire; TEREE, Dr. Earl E. Barth. D- 


in which to pu bil: sh his own peculiar Frank L. Hussey and Dr. Berrgancin D 
, triumphs, trials” and theories. The well Braun. 
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drome with radiologitt 
peptic ulcer of the oesophagus FÉLA Ae 
Sparks, J. V., and Scrrmceour, D. M.: Trans- 
position: of acti aBOLe. eee 
BancLAv, A. E, Frankin, K. J. 
Pricnarp, M. M. L.: 
closure of ductus venosus............... 
Tucker, W. B., and Bryant, J. E.: Problem of 
unsuspected tuberculosis during pregnancy 

jn qiue IBID. iai eaetastesé EEE toes 
Horsey, J. S.: Pulsating tumors of anterior 
ORI s «sce ETT ETE TOT TOT TOTIS 

* Hean, J., and Hupson, T. R.: Subphrenic ab- 
scess with bronchial fistula............. 
Gosse, A. H.: Case of hydatid disease of lungs 
Winn, W. A.: Pulmonary cavitation associated 
with coccidioidal infection.............. 
KERLEY, P.: Wounds of the diaphragm...... 
Rives, J. D.: Anatomy and surgery of dia- 
phrammatic hernia... iesu eno 


Abdomen 


Corpiner, G. R. M.; Duodenitis. 

Wotresr, J. A., BEATON, L. E., and ANSON, 
B. Ja $ olvulus pr COCUM is ones oe ee ss 
° Berne, C. J.: Diagnosis and treatment of ame- 
4 RO AO ETETE 
SHEPARD, V. D., WALTERS, W., and Dockerty, 
M B.: Benign neoplasm of gallbladder... 
E PEARSE, H. E.e W hipple’s disidie. ioa ode ws 
Jonseéros, C. Ga Gas pati sci as iasa<s 
Levitin, J., and Brauner, L. M.: Roentgeno- 

logical study of postoperative abdomen. 


' * . 
Ó ynecolog v ana Obstetrics 
Hasrixas, W.'H.: Pelvimetry simplified. ..... 


Mechanism of 
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^ INDEX TO ABSTRAC To p^ ; . 
e 
e 
A 
ROENTGEN DIAGNOSIS RosENsERG, M., and Scuenc<, S. B.: Ges- se 
e o n tation fourteen years after radium in- 
ead ! 
deced amenorrhea.................4-- 662 
Pupenz, R. H.: Repair of cranial defects with eHigsce, J. B., and Hmscn, J. B., Jr.: Normal ° ği 
SPRAIN D aw die ad's Siero AKA ORES 653 infant and a sympus monster with a short 
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Pupenz, Ropert H. Repair of cranial detects 


with tantalum; experimental study. 7. dm. 

M. Ass., Feb. 13, 1943, 727, 478-481. 

Enthusiasm for tae employment of the al- 
loplastic materials has recently been revived by 
the encouraging reports of Geib, Beck ard 
Peyton anc Hall on -he repair of cranial defects 
with vitall; Qm. In this paper certain observa- 
tlons on the experimental and clinical use of 
tantalum tor this purpose are reported. 

Tantalum plates were implanted in the 
cranial defects of 11 cats. The operative proce- 
dures were carried out under sterile conditions 
using intraperitgmeal soluble pentobarbita: 
anesthesia. The animals were killed after 
periods of survival varying from twenty-seven 
to 318 days. There was no evidence of reaction 
to the metal during the observation period in 
any of the animals. 

Results. In all the experiments the tantatum 
plates were enveloped in delicate translucen- 
layers of connective tissue which were con- 
tinuous w:th the pericranium. The capsule was 
completely formed at the end of twenty-seven 
days and showed no tendency to progressive 
thickening. Even at the end of 318 days, the 
bluish white luster of the metal was easily per 
ceptible th-ough th» delicate layers of the cap- 
suleSThess layers were tightly adherent to the 
tantalum plates and intracapsular fluid forma- 
tion was zbsent. The inner layer was adherent 
to the dura but easily separable from it. When 


™he capsules were opened the lining was n- 


variably ‘ound to be smooth and glistening. 
Osteoblas:c activity was not hindered, and 
ewen at the end of twenty-seven days the p~e- 
liferiting bone at -he edge of the defect had 


closelyeaporoximated the edge of the metal. Ia, 


the animals surviv ng 317 and 318 days there 
was a complete closure of the cranial defect by 
the new bone formation. Without exception, 


ahe tantalum places retained their original® 


luster anc showed no signs of corrosion. An ir- 
flammatory, reaction leading to extrusion cr 
necessitating removal of the plates did net 
occur.—S. G. Henderson. 
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Kann, Epcar A. Contrast media im cysts ard 
cbscesses of the cerebral hemisphere. Sure, 
Gynec. € Obst., May, 1942, 74, 375—990. 


It has been the experience of 2! rear- 
-urgeons in attempting ventricular am mjectien 
» biopsy of a cerebral tumor se z:rter wn- 
expectedly a cystic cavity with the exporng , 
needle, xanthochromic fluid or pw berg ob- 
tained. Te approach such a lesion im the me st 
direct manner and thus simp-ify orx 1v2 pro- 
cedure, the use of a contrast meciurs :s desr- 
a5 e. Air and iodized poppy seed &! 5-v- bæn ` 
used for this purpose but they do not mix wrth 
had contents. Sodium iodide 1s mabe cut 
7» loidal thorium dioxide (thoro-rast2 s ess 
Tntating, mixes readily and hæ the added 
xlvantage of being phagocy tosed br the cl- 
var elements of an abscess walk maxiag the 
capsule radiopaque. 

Histories of cases are presentee m am effort 
to show the value of colloidal therm ™ ciex de 
cystography. In an astrocytoma in a faurteen 


sear od girl, the cyst was outl ned show ng 


the mural nodule attached to the a+ eior wall. 
Cushing long ago showed -hat © the mural 
nodule of an astrocytoma were mem v2d he * 
cyst wall need not be dealt with. Thus, in this 
case an effective operation was carmel ovt Dy 
means of a comparatively simple proeecur= 

The author suggests that there misht be 
wider application in the field of genere surgery 
as in visualization of an empyema cawty Dy 
means of the thorotrast. In the treinage af a 
thoracic empyema, the diffculty mceases as 
the cavity becomes smaller. It is at this later 
stage that the colloidal thorium Hex de which 
has been phagocytosed by the enpyema all 
mught show when obliteration i. complete. — 
Mary Frances Vastine. 

s e 
NECK AND CHEST 
e » 

Dockerty, Marcom B., ard M axo, Cae nces® 

W. Primary tumors of the gubmax ‘ary g and 


e. with sbecial reference to mixed -umers= Sarg., 


Gynec. & Obst., June, 1942, 72, 125327 age. 
j G 
Eighty-one primary submayllary maliz Ent 


-umors have been reviewed fram Fe 2 imacal 
P 
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es» and pathological aspects. The results of the out amylpid in any other organ is a very rare." . 
e. study are as follows: e phenomenon, only 2 such cases being fgund in * 
1. True mixed tumors constituted 63 per the literature.. ° Je 
cent of the series. They represented low grade, 4. Amyloid infiltration of the thyroid gland " 
slowly growing adenocateinomas usually not causes enlargement and an increase in con mnt 
associated clinically with pain or local fixatior® — sist-ficy in a majority of the cases. 2 
e. The tendency toward recurrence was not bro- 5. Amyloid infiltration of tae thyroid is some- 
nounced except when inadequate "tissue sacri- times associated with fat tissue infiltration as, : 
fice" had been earried out. *wel . There is the possibility that this is more 
2. Adenocarcinomas of the cylindroma type thai a casual relatienship. I 
* accounted for 18.5 per cent of the tumors. 6. In no case of thyroid amyloidosis has there 
e These cylindromas, as a rule, were associated beea any evidence of thyroid nsufficiency. 
with a short clinical history in which pain znd 7 The most common error in diagnosis is to 
* local fixation were prominent features. Patho-  conclade that a malignancy is present when 
: logically the lesions, altheugh they were of a — actually amyloid is responsible for the enlarge- 
moderate degree of malignancy, presented pro- mert, increase in cor sistency and nodularity of 
notnced infiltrative tendencies with selective the thyroid. -Mary Frances Vastme. 
"e+ invasion of nerves. The rate of recurrence was : ; 
Kinc, WiLLiIAM L. M., anc PEMBERTON, J. 
» extremely high and the outlook generally un- , d 
e stis tu. DzJ. So called EMI aberrant thyroid 
3. An "intermediate" group of cases was " mors, Surg., Gynec. 6j Obst., May, 1942, 74, 
found in which the tumors pathologically’shared ORC TN 
the features of the mixed tumors and the F fty-four cases in which aenign or a malig- ~ 
cylindremas. Clinically, aloe, the histories of nant sumon of thynoied tissue tus disvovered im © 
the patients justified separation of the tumors the lateral region of the neck without any gross * 
into a special category. connection with the thyroid gland itself are 
4. Eight patients, 9.5 per cent, had atypical analyzed. The following conclusions are reached: 
tumors descrrbed as "mr: ous. FPrognosr I. 5c-catled. lateral aberrart thyroid tumors =æ 
depended partly on the type and grade of thẹ are nearly always metastatic extensions to the 
lesion and partly on the extent of lymph node deep cervical lymph nodes from primary carci- : 
involvement. noma m the homolateral lobe of the thyroid. 
n £. Clinical follow-up studies have demons- gland. - 
trated the usefulness of the microscopic classi- 2. Seventy-four per cent of these tumors are 
fication presented by the authors in relation to papillary adenocarcinomas and spread by 
prognosis. lymphatic extension. 

*e 6. Throughout the study, the authors were 3. Sixty per cent of “lateral aberrant thyroid 
impressed by the disappointing results which tumors” are associated with thyroid tumprs of ° 
followed conservative operation on malignant — iden-ical structure which are always situated " 
tumors of the submaxillary gland.— Mary on the same side. 

Frances Vastine. 4. The “aberrant” tumors should be treated _ 
uv niana Cy PY nacical. lack. dissection. of the nach and. im 
Meer, Grose A Amrit woe ot 9472-5  moval of the correspor ding thyroid lobe whether 
Gynec. © Obst., Sept., 1942, 75, 374-378. or nct a tumor can be felt or seen in that lobe at | 
[ There have been reports of 56 cases of amy- the operating table. 
. loid goiter in the literature. The author reports 5. Complete removal of all rodes and thyrBid « 
2 additional cases bringing the total to 58. Tae — tissu» known to be involved is essential if recur- 
following conclusions have been made: e rence is to be preven-ed. Treatment, b® radia- P 
1. The commonegt primary disease associated — tion is of questionab e benefit unless surgical 
: * with amyloid fnfiltration of the thyroid is pul- removal of the diseased tissue has been com- 
monary tuberculosis. Purulent bronchitis wizh _ plete. ' 
bronchiectasis cr' neoplastic processe® are less 6. Following complete surgical removal the" 
commemly the precursors. g^ progncsis 1s good in cases of papillary and low T 
«€. Amyloid infiltration of the thyroid may grade non-papilary carcinomas because the 
occur as a part*of a primary amyloidosis. rate of growth of thes» lesions is very slow and 
5. Amyloid infiltraqon of the thyroid wita- these tumors do not commonly invade sur- , 
e . 
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rounding structures; in the inoperable or neg- 
lected cases, they may have little effect on the 
patient’s general health for years but they may 
eventually cause decth. Mary Frances Vastine. 


mee LKELES, A. A case of the Plummer-Vgnson 





© Radiol., April, 1c42, 75, 122-123. 


syndrome with radiologically demonstrable 
peptic ulcer of rhe oesophagus. Brit. 7. 


Dysphagia assoz ated with hypochromic 
microcytic anemia constitutes the so-called 
Plummer-Vinson s7adrome. Roentgen exam- 
nations have showa that the dysphagia is not 
functional, as was ct first believed, but that 
there are organic changes consisting of atrophic 
changes in the meuth, glossitis and a post- 
cricoid webs 

A case is described in a woman of fifty-two 
and illustrated with a roentgenogram. In ad- 
dition to tae abov2-mentioned changes, there 


end of the esophagvs, indicating peptic ulcer. 
The blood count showed pernicious anemia anc 
stomach examination showed achlorhydria. She 


e improved cn liver 13 ections and iron. 


It is probable tket, in addition to the ordi- 
nary type of perniaous anemia, there is a type 


a that develops fror hypochromic microcytie 


e è ae, oe 
anemia anc the dysphagia in these cases may be 


m, due, partly at least, to a deficiency of iron. No 


me Transposition o the aortic arch; report of 


^ 


case of peptic ulcer at the cardiac end of the 
esophagus has beea reported previously in the 
Plummer-Vinson syndrome. This case shows 
the advisability of making a careful examination 
of the who e esophagus. á 
It is possible that the organic changes in thi- 
syndrome may be precancerous, in analogy 
with *the findings in chronic gastritis w th 
achlorhydria.. Autrey G. Morgan. 


SPARKS, J. V., amd Scrimceour, D. Muir 


three cases. Brie 7. Radiol., May, 1942, 74, 

I 50-1 53. 

@@hree cases of transposition of the aortic 
arch “are descfibed and illustrated with roent- 
genograms. Ahi zEnormality is very rare. Ia 
the first 2 cases th» aortic arch developed from 
the fourth right arterial arch and an aortic di- 
verticulum formec at the termination of the 


@“rch on the left. n the third case the aortic 


knuckle shadow was prominent to the right of 
the sternum 

This is the easiest of all the congenital anomz- 
lies of the circulatcry system to diagnose and 


* 
. 

zhe importance of'recognizing If is 1 
a case described by Dre Hope Gosse 1» wh cà he 
was able to prevent a patient from be mg treated 
» irradiation fôr a mediastinal tumor 2 3c by 
Case 111 of this group in which an exploma-e-y 
*horacotomy had been carried out tef» tie 
oatient was examined by the authors.— <aze?ray 
G. Morgan. 


JARCLAY, A. E., FRANKLIN, K. J. ame Per 
CHARD, M. M. L. The mechanism ct c »au-e of 
the ductus venosus. Brit. F. Radiasi. March, 
$942, 75, 06-71. 


The authors studied the closure ef tt —uctus 
venosus on mature lgmbs obtained by ca-can 
section. Diagrammatic sketches and ter geno- 
zrams cf the region are giver illustra aic “heir 
ndings. They used direct and indirect 7»2n-g?n 
~nematography combined with increvascukr 
njections of radiopaque medium maje ito 


"c 


Ls 


found foentgen evidence of a sphincter = sm1- 
lar structure at the beginning of th= Luctus 
venosus and concluded that this strucm= mu st 
bring about the functional closure of t a2: actus. 
They then made dissections and wac ara- 
tomical evidence also of the existence » -uct a 
structure. The question is mow being stud el dv 
gw» hisfologists, one in England anc ore im the 
Urited States, and so far their resuke. are the 
same and justify the authors’ concha trat 
the smooth muscle at the beginm:» ef the 
ductus venosus is concerned with the feast cx al 
closure of the channel. Their repe vil be 
published later.— 4udrey G. Morgan. 


Tucker, WILLIAM B., and Bryant, L E. The 
problem of unsuspected tuberculss: iwrmg 
pregnancy in the Negro; incidence w reent- 
zenologic techniques in 1,000 -eascu: ve 
cases. dm. T. Obst. © Gynec., Aprl, og., 25, 
578-585. 


One thousand consecutive patients a t*r C ng 
the Prenatal Clinic of the Provideat ospital 
and. Training School in Chicago were -xamingd 
tor pulmonary tuberculosis by woertger »sc-py 
and roentgenography. (1) Eighteen cz:-s (4.8 
per cent) of unsuspected qJinically :3&70-tznt 
tuberculosis and 11 additional'cases (3. er 
cent) of clinically unimportant rein ecto1 -u- 
berculosi@, a total of 29 cases (2.6 per cert), 
Were found. This incidence was found be ap- 

roximately the same as fomother ner-p—^gr gmt 
women of the same age groups exar: ned et -he 
Provident Hospital. (2), The incidence of an- 

. 
| , "v 
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suspected clinically important tuberculosis at Hean, JgnoMEg, anc Hupbscw, THEopvore R. . 
the Chicago Ly ħng-in Hbspital was found to be Subphrenic abscess with bronchial efistula. . 
1.0 per cent by Eisele eż al. The difference in the Surg., Gynee & Oest., July, 1942, 75, 54°60. "1 
figures between the two hospitals is probably l à 
; i It is observed that hepatic, subdiaphrag- D 
due to the different econemic and social status Toss i chis / : f I — 
e mate and perinephritic abscesses frequen 
of the two groups rather than to race or a sl ght - df m d pe “ 
- eae _ perforate the diaphragm and are evacuated by 
difference in the age distribution between the l i i ; - 
AA a UE AEn M expectoration. Colle-tions of pus in the upper 
two groups. (3) The findings serve to connrm i 
e abdomen frequently burrow upward throughs 


the contentior* that routine chest roentgeno- 
logic examinations should be an indispensable 
part of the prenatal care of pregnant women.— 
Mary Fran ces Vastine. 


Hors ey, J. SHELTON. Pulsating tumors of the 
sniteHes meciastinum. Surg., Gynec. & 2 Obst., 
July, 1942, /55 49-53 ° 
A case ts reported in which a tumor was re- 

moved frem the anterior mediastinum behind 
the upper manubrium. Pulsation evidently 
transmitted from the aorta through the tumor 
had éroded the upper sternum. The defect was 
smooth in outline. The tumor was though? to 
be malignant and probably a metastatic hyper- 
nephroma. However, a primary lesion could not 
be found and the patient was found to be per- 
fectly well at the last follow-up two years after 
the removal of the mass. 

A neoplasm arising in the anterior medias- 
tinum and eroding through the stefnum by 
transmitted pulsation from the aorta is ex- 
tremely rare. Crile has reviewed 13 cases of 
pulsating neoplasms of the sternum and has 
added $ from the records of the Cleveland 
Clinic. Of this group, 9 were probably cases of 
metastatic hypernephroma and g were prob- 
ably metastases from malignant adenoma of 
the thyroid. 

The possibility of this lesion being a Pan- 
coast tumor is discussed. These tumors are 
located in the posterior thoracic inlet adjacent 
to the pulmonary apex (the superior pulmonary 
sulcus). The site of origin in independent of 
lung, pleura, ribs, vertebrae, mediastinum or 
metastatic foci. Pancoast believed that they 
arose from a persistent rest from the ectodermal 
portion of the bganchial structures. Horner's 
syndrome is produced. (This should really bee 
called Hare’s syngrome since Hare described 
this symptom’ complex thirty-one years before 
Horner.) There is pain which is referred to rhe. 
shoulder and arm associated with mescle atro- * 
phy. 99e roentgenogram shows a small homi. 
g&neous apical shadow and is suggestive of de 
structive infiltration of contiguous ribs and 
vertebrae.— Mary Frences Vastine. 


the diaphragm whe-eas similar collections in 
the thorax rarely, if ever, extend downward into 
the abdomen. The 1icidence of perforation of 
the diaphragm is so high in subdiaphragmatic 
abscess that this con plication is to be expected 
when eperation is tco long delayed. 

Next to the histor”, the roentgenogram gives 
the mest important diagnostic information in 
this condition. The most characteristic finding 
is a greater or lesser elevation of the diaphragm 
with air and a fluid level beneath it. Neither the 
elevation nor the ar and the fluid level are 
always present. There may be no more than 
evidences of old pleurisy at ghe base. The find- 
ings in the lungs aad pleusa above the dia- 
phragm vary greatly. The perforation may have, 
produced an empyema as well as a bronchial 
fistula. In acute cases there may be extensive 
bronchopneumonia m the lower lobe on the 
affected side. In more chronic cases, areas of™ 
chronic pneumonitis may be present in one or 
both jungs. Not inf-equently pulmonary and - 
pleural findings are a most entirely absent, con- e 
sisting merely of increased peribronchial mark- 
ings extending into ome lower obe. The meager- 
ness of thoracic findir gs in the presence of fever 
and copious expectoration is one of the impor- 
tant diagnostic poimts. In such cases it 
necessary to employ oronchography to rflle out 
bronchiectasis. However, when this has been 
done and one is still unable to explain the 
abundant expectoration on the basis of re- ^ua 
vealed pulmonary or pleural pathema, it is weff 
to consider the possibility that the pus is com- 
ing from below the d aphragm. 

Roentgenograms tzken after the injection of | 
300 to 400 cc. of air nto the pe-itoneal ĉ tavity 
are of great value. Jnder n®%rml conditions 


# 


1S 


with the patient in tae upright position, these e 
will reveal air beneath both halves of the dia- 
phragm. In the presence of subdiaphragmatic — ,. 


abscess, no air can penetrate into this space owe 

the affected side. If -he under surfaces of the t 
diaphragm are free, dus in this region can be 

ruled out.—Mary Frances Vastine. 
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“ Gosse, A. Hore. A case of hydatid disease of 
the lyngs. Brit. $ Radiol., March, 1942, 75, 
" 92-93. . 


frequent or massive of if the a pone exhibits 
; e : ie. n ie 

a more act ve pliase than the Miin-waded cavi- * 

ces described here. 


A case of roentgen and laboratory diagnosis 


meet hydatid cyst of bo-h lungs is reported whic 


is considered interes-ing because of the rarity of 
the disease in England. The patient was a 
elaborer, aged thirty-two, who came for exami- 
nation on account ef a history of hemoptysis. 
In March, 1939, he was treated for broncho- 
pneumonia and from the roentgenogram mace 
at that time a diagnosis of abscesses of the lungs 
was made. Apparently at that time he had a 
cyst at the base of eazh lung. When he came to 
the hospital :n 1941 because of hemoptysis, the 
roentgenogrzm showed a circular shadow at the 
left base of homogene dus density surrounded br 
normal lung tissue. 4t the right base there was 
infiltration, some fibrosis and a small area sug- 
gestive of loss of lurg tissue. This roentgeno- 
gram 1s reproduced. F xamination of the sputum 
showed a fragmeng cf white membrane about 
the size of z postage stamp which evidently 
came from the lining of a cyst. The patient said 
“he had coughed up bits like that for a week but 
never before that. 
The diagrosis of Fydatid cyst of the left lung 
send cyst o^ the rizat lung ruptured into *a 
bronchus wes based 91 the two roentgenograms, 
the presence and appearance of the expectorated 
æ Membrane, an eosinophilia of 8 per cent, the 
positive intradermal Casoni reaction and ten 
years’ residence in Erdia. Audrey G. Morgan. 
E E 
Winn, WiLLIAM A. Pulmonary cavitation as- 
sociated with coceidioidal infection. Arch. 
Int. Med. Dec., 941, 68, 1179-1214. 


Cavitatior heightens the close similarity be- 
tween the reentgen a»pearances of coccidioidal 


ma. and tuberculous pulmonary infections; without 


identification of the causative organism diag- 
nostic confusion may occur. Coccidioidal cavi- 
tation usually develo vs during, or shortly after, 
she Primary stage o^ pulmonary infection; it is 
far more benig than tuberculous cavitation as 
demonstfate Win the I3 cases reported 1n this 
paper. In cases of pr mary coccidioidal cavita- 
tion the prognosis is entirely favorable; pro- 
« longed institutional care is unnecessary; early 
“return to usual occaoation despite persistence 
of a patholezically <tent cavity is permitted; 
definitive collapse procedures to close such 
cavities are avoided except for possible pe~ 
. formance of pneumothorax if hemoptysis i: 


The acute infection is of transm-tted from 
person to person vif sputum contzm me tke 
endospores; hemce, patients with coec coidal 
infection are not considered a merzee to soci? 
ety. The disease is endemic in the San Jaquin 
Valley and near-by valleys ii? centre] Cali- 
fornia, parts of Arizona and Texas and the 
Chaco regions tf Argentina. In such aras the 
infection is widespread, as indicated by positive 
skin reactions to coccidioidin by a large p-opor- 
tion of San Joaquin Valley residents. Fslence 
of such widespread iffection is dif: -o ob- 
tain by an ordinary roentgen examination of the 
chest, with probable exception of cz cifcsticn. 

Residual pulmonary cavitat on is seganded zs 
only an infrequent manifestation of the pr mary 
coccidioidal infection, although in aa ar kgown 
number of cases these cavities close spon- 
taneously. Coccidioidal granuloma -emez'ns a 
relatively uncommon disease; pulmonary cavi- 
tation associated with it is unusual ard should 
be easily distinguishable from the cewitaton in 
primary coccidioidal infection. In the ktte-, 
severe constitutional symptoms are strikingly 
absent despite the existence of pulmeaary cavi- 
taion, hemoptysis or spheru e-lader. sputum. 

The primary infection by Coccifeiie: im- 
mets 1s commonly accompanied by :vmmtoms 
cf bronchitis with a slightly produce: ve cough, 
malaise, anorexia, chills, fever. headache, back- 
ache, night sweats and pleurisy (orgem sms may 
be recovered from the occasional effer zs well 
as from the sputum). Roentgen stud: of the 
chest “mar reveal only changes in the area of 
the lung root, such as peribronchia’ heziness, 
or there may be definite patches of pneamanitis, 
which often assumes a nodula- form. Occasion- 
ally, exuda-ive lesions involving lobi: ,9- even 
entire lobes of the lung, are present aad may be 
associated with early cavitation. Recevery is 
fo. lowed br a walling off or clearing of the pri- 
mary focus without complication. Evidence OF 
che first infection may remair*anf] be revealed 
$n the roentgenogram in the form «^ lecalized 
caseous or calcified foci or ca Station. Catane- 
cus sensitivity to coccidioidin develcps seven to 
fourteen days after such infeetion: erx-hema 
nglosum o7 multiforme occurs in 2 te : posent 
"mei Primary infection wita few e- no symp 

ns also occurs. : / 

Residua! coccidioidal pulmonary cavitation 


may be asymptomatic afgtr the acute —— 


" i 


, 6 . 


* 


C 


( patient recovered, 
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infection. has, ii iq Cavitation®in conjunc- The roentgen findings which indicate injury" " 
tion withethe ac&te primary infection alters the of the peritoneum are: invisibility of ghe in- E 
above clinical piure very little; most of sech — jured dome; inéermitrent twitching movements — *, 
patients do give a history of Hemoptysis, hcw- — visible on the screen; the presence of a pneumo- 
ever. The term “latent” has been apphed to peritoneum if the wound is thoracic; an xi cardi 
residual cavities to indicate that the proces» i$ sive *wound of the lung with hemorrhag *» 
ro longer progressive. "Healed" would be a atelectasis and little blood in the pleural cavity. 
misnomer since these cavities ifarbor vico As cmewe patieris are ase ly mast COUT | 
organisms of C? immitis. Criteria for the diag- "able in the semi-recumbent position much of 
nosis of latent cavitation were based on roeat- the blood drains into the abdominal cavity, 
genographic appearance of a thinfwalled cavity, which accounts for the absence of a fluid level. 
which appeared “punched out” or dead," with —Audrey G. Morgan. 
little or no surrounding collateral reaction. A 
history cf hemoptysis, lower respiratory tract Rives, James D. Anatomy aad surgery of dia- 
infection and slightly preductive cough was ba indi SOORA i Gne, 
usually obtained. Intracutaneous coccidioidin S Obst., May, 1942, 74, 1020-1028. 
skin tests yielded positive results; sputum or The diaphragm is something «f an after- 
gastric concent contained C. immitis. In no case thought in the evclutionary process, being 
did follow-up ‘few months to several years) present as a complete septum only in mammals. 
studies reveal dissemination or progression of The major part of it i assembled from three ill- 
the disease. assorted structures— the septum transversum, 
The latent coccidioidal cavities are ‘“‘con- the pleuroperitoneal membrares, and the dorsal 
sidered as mere or less benign, stabilized mesogastrium. These structfres descend froth 
structures which are the end-results of a small the cephalic portion of the telomic cavity on. * 
focus of destruction produced by the primary different time schedules and finally unite to 
coccidioidal infection." Bronchial communica- form a single complete septum between the 
tions may be large or small. Detailed case re- abdominal and thoracic cavizies at about the 
ports with associated roentgenographic stucies sey enth or eighth week of fetal life. Obviously 
of 12 cases of latent cavitation and T case ef any disturbance of the orderly progress of this 
bronchiectasis due to coccidioidal infection are intricate process may result ir the formation of æ 
included.— Henry G. Moehring. detects in the diaphragm. 
, j ! The phrenic nerve develops and descends 
KERLEY, Perer. Wounds of the diaphragm. With E formed ente septum trans- 
Brit. J. Radiol., April, 1942, 75, 97-99. versum and invades the remainder of the dia- 
Diaphragmatic hernia is a frequent sequela to phragm after fusion of the three segments. If 
gunshot wounds of the thorax and abdomen. this mvasion is arrested prematurely, the 
Many of these cases were overlooked in the last musculature of that part of the diaphragn that ° 
war. A case is described which suggests that the has not received a nerve supply probably 
diagnosis can be made by careful roentgen undergoes atrophy, leaving on y the peritoneum 
examination. and the pleura to separate the two great body - 


The patient was a man, aged thirty-five, ad- 
mitted to hospital fourteen hours after being 
injured by a bomb. There was a wound of the 
head and cne of the chest with fracture of the 
swech left rib posteriorly and a large bomb frag- 
ment in the lowerelobe of the partially collapsed 
left lung. The whole of the lung was relatively? 
opaqué, imdigati@g hemorrhagic atelectasis. 
Suspicion ef ar injury of the diaphragm was 
raised by the ahsence of a fluid level and of a, 
clear diaphragmatic shadow. Operation showed 
that the diaphragm had been torn. The missi 

s extracted anM the lung and diaphragh 
sutured. After a period of bronchopneumonia 






e è S 


cavities in that particular location. 

Soon after the diaphragm becomes a com- 
plete septum, the mid-portion of the celomic 
cavity is rapidly expanded by growth of the” 


liver, and the resulting tension o ‘the diaphragme 


causes it to pick up from the bAly wall a sup- 
plementary rim of tissue. One woWlq, therefore, 
expect the diaphragm to be coatinuous with the 
inner layer of the abdominal cavity. Recent 
anatomical studies by Baker have shown that 


this is actually the case. The anterior and lateral * 


portions of the diaphragm are continuous with 
the transversus abdominis mustles and the 
posterior sheath of the rectus muscles. The at- 
tachment of these structures to the costal 


y»: 


| 
} 
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arch is by means of what is, in effect, à common 
aponeyrosis. Likews2 the posterior or lumbar 
segments of the diaphragm are qontinuous wita 
the anterio- layer 5f the lumbodorsal fasciz, 
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cf the abdomen arid ifi the diffgrent a d agnosis 

ct mtestinal obstructich. ü 
Volvulus of the a iiam as rersmn 


linnted to the tecum adjacen- termimal 


except for the cent-al portion, which-.is--at— iiec and. ascendingecolon.. 


“™riched to the bodies of the lumbar vertebitie.— 


Mary Franzes Vasrre. 


* KDOMEN 


ConpiNER, G. R. M. Duodenitis. Brit. 
Radiol., Feb., 19-2, 75, 33-38. 


"Y 


"t€ 


Until recently caronic duodenitis has nct 
been recogrized as £ clinical entity. Kirklin wzs 
the first to describe the roentgen appearance of 
this disease in a series of 32 cases which were 
proved histqlogically. His signs, however, may 
be absent 11 frank cases of duodenitis and tke 
direct roen-gen signs based on examination of 
the mucos:l relief a-e of prime importance m 
the diagnosis of the disease. 

One of the most mportant signs is broaden- 
ing and thickening «f the mucosal folds with < 
correspond ng brescening of the hollows be- 
tween then . To jus-ify a diagnosis of duodenits 
the folds m ust also show changes in their com- 
sistency. Taney show loss of flexibility, decreased 
movement on paloation and are less easi y 


. * 
""imoothed cut by pressure and stretching. Som2- 


times the folds are so stiff that they appear -0 
be rigid anatomicel structures. The stiffenmg 
resembles that whiz1 takes place in a starched 
garment. [he caliber of the swollen and stiffened 
folds is not uniform. But in some cases the relie 
pattern comsists of ine, irregular elevations ant 
depressions which are easily smoothed out by 
compressicn. The changes, which are generally 
localized in the cap, may extend into the ce- 
scending portion cf the duodenum. As a ru e, 
erosions cennot be letected on the roentgenc- 
gram. 

Roentgenogramr are given showing the nor- 
mal appezrance o^ the duodenal mucosa aid 


*the variois pictm-es seen in duodenitis.— 


Autrey G. Morgan. 


Wo trek, Joy&\ a. Beaton, Linpsay E., and 
Anson,*Barry I]. Volvulus of the cecum. 
Surg., Cynec. ES Dbst., April, 1942, 74, 882- 
894. 

Over 3€ cases c f volvulus of the cecum hz we 
been repcrted in the international literature. 
This is a conglition. therefore, which should be 
kept in mind in the differential diagnosis af 
disease presenting n the right lower quadra: t 


* The authors studied 125 nama adult 
cacavers consecutively and made the fo lowing 
observations: (1) In 11.2 per cent -he cam is 
mobile enough to allow the tievelopment of 
volvulus. (2) The anatomical stangement 
which best predisposes to cecal vdvulss is be- 
lieved to be one in which the cecum is fee and 
the ascending colon is fixed sonewk crea cng its 
vertical course. 

:ncideneg of Volvueus. Volvulus is mest prene 
te eccur in males in the twenty to ferry wear age 
grcup. obi 

ZHowgy of Voluulus. The incit nz asert of 
“his disease may be purely mecha tiza! or may 
3e due to as yet incompletely -nc=~s-oed 
thy siological faults in the comple» functioning 
ot -he fight colon. 

A case of cecal volulus is reporte. A stac y of 
this case serves to emphasize the 5ecc-xit- for 
orompt surgical care and tne imporane of 
zarly examination by roentgenographic means. 
—Mary Frances Vastine. 


BERNE, &LARENCE J. Diagncsis amc treatment 
* of amebic liver abscess. Surg, Groner. EF 
Dbst., fug., 1942, 75, 235-238. 


[n 1931 it was found that the mortali-y in 
amebic liver abscess at the Los Angeles County 
Hespital was 85 per cent. Since 1331, 74 -ases 
of amebie abscess have been recomr--ed and 
these cases furnish the bass for his report. 

Diagnosis. (1) Amebic infectior of tae -e on 
always antedates the liver lesin teat many 
cases of amebic colitis are clinically s dert. In 
less than half of the cases was diarrhes present. 
(2) The stool usually contains crits, sropho- 
zcites, or both. (Stool examinaticn: were cone 
om $5 patients with positive reswlts m zo.) 
(3) The disease usually occurs in mem. (There 
were 69 men ard 5 women in tus «re: ait 
rarely occurs in patients uncer tweate wears of 


e age. (4) Trauma seems to activa-e a lateat ir- 


fection of the liver. (5) Instead of seme eh-oaic, 
the process was an acute one in ;8 pe- cen- of 


, the cases. (6) In 33 per cent cf the zzse- abiomi- 


nal featufes were absent or mirtma’ and the 
“inical phenomena were pulmcnir- fTause 
|" abscess was located in the dore ot -kel sg. 
(7) Hepatomegaly is a cogstanf featerr. Exen 


with dome abscess there yi often townaa:c 


5 e 


em. 
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largement. (8) } oentgen,stufdy vi | reveal the making adiagnosis before operation is by chole- * ] 
phrenic or transbhrenic fects when the abscess cystography. There is a clear defect.in the ` 
is superior. The =, Shae ee mes charges are shadow of the dye-filled gallb adder that is more œ 
anterior and median the lower right chest. radiolucent than that of the most radiolucent ° , 
Elevation and immobilityeof the diaphragm are non-opaque stone. — 
the earliest findings. Pneumonitis or pleurit® These tumors rarely undergo malignant de" —& 


alone or in combination occurs as the lesion 
progresses. (9) Night sweats are frequen- in the 
chronic cases atid in the acute cases, chills are 
outstanding. 

Treatment. The primary bass for cure is 
emetine in sufficient dosage. The author gives 
1 grain daily for six doses, then a rest for six 
days after which the course is repeated as 
necessary. ^ 

Results of Treatment. (1) Nineteen patients 
(approximately 26 per cent) were cured by 
means cf treatment with emetine alone. (2) 
Eighteen patients (approximately 24 per cent) 
were cured by means of emetine together with 
aspiration. (3) Surgery was done in 26 cases, 14 
of which were adequately treated with émetine. 
The mortality was 53 per cent. This means that 
12 cases were cured by surgery, some with and 
some without emetine.—Mary Frances Vastine. 


V. Duncan; WALTERS, WALTMAN, 
MarcorM B. Benign neo- 
Arch. Sufg.. July, 


SHEPARD, 
and DOCKERTY, 
plasm of the gallbladder. 
1942, 45, PI. 

Benign tumors of the gallbladder are so rare 
that very few of them are seen even 1n z large 
surgical practice. Therefore, the authors have 
studied 150 cases seen at the Mayo Clinic from 
January 1, 1916, to December 31, 1938. They 
include 45 cases of polyps, 103 of adenom yoma 
and 2 of fibroma. All of these tumors occur in 
middle life, the most frequent incidence being in 
the fifties. Poly ps and adenomyoma each occur 
in approximately 1 out of 100 gallbladders 
removed on operation. 

These benign tumors are not found ir gall- 
bladders that are otherwise normal. In all these 
cases there were some signs of chronic infiam- 
fftion and there were stones in more than 
half of them." Th& inflammation and the rrira-. 
tion caused by the stones are probably factors” 
in causing the tufhors. There is evidence that 
in some cases they may be due to displaced 
remnants of emryonic tissue. ° 

The clinical symptoms of these tumors age 

ot characteristic. The symptoms and physi 

Å dings are dose ef th the accompanying chol&- 

2 n or @holelitNasis. The only means of 


' f 


JOHNSTON, 


generation. Such changes were seen in only 2 of 
the cases of polyps and in none of the cases of 
adenomyoma or fibroma. But intramural ab-* 
scess er intramural stone may occur in ade- 
nomyoma. Because of the possibility of these 
changes and of malignant degeneration and the 
frequency of inflammation and gallstones all 
gallbladders containing benizn tumors should 
be removed.— Audrey G. Morgan. 


7 


Pearse, Herman E. Whipple's disease. (Edi- 
torial) Surg., Gynec. & Obst., Aug., 1942, 75, 
258—269. 


In 1907 Whipple described a disease which 
was "characterized anatomically by deposits of 
fat and fatty acids in the intestinal and mesen- 
teric lymphatic tissues," an& which he termed 
intestinal lipodystrophy. THis disorder caused 
loss of weight to the point of emaciation; loss* 
of strength; microcytic anemia; recurrent 
arthritis; doughy swelling of the abdomen as- 
sociated with tenderness and gaseous distentiong, 
abdom nal pain and fatty diarrhea with an 
average of three or four stools a day. Thev were 
light or clay colored and consisted of over £o 
per cert fat and fatty acids >y weight. There 
was no interference with fat splitting for the 
fat in the stool was almost completely compesed 
ôf split fat and soaps in crystalline form. 

The disease is rare. The symptoms together 
with roentgen changes in the intestinal pattern * 
may lead to a diagnosis of partial intestinal ob- 
struction. It has been found that with adequate 
dosage of bile salts che symptoms disappear, 
appetite and strength return, weight is gained, 
vitamin A absorption improves and the fat con- 
tent of the stool approaches normal.—Mary, 
Frances Vastine. 


e « y 
CHARLES G. a (Edi- 
torial) Surg., Gynec. & Obsf., Nov., 4942, 75, 
663—669. 


The early recognition of ileus, whether oc- 
clusive or non-occlusive in type has long been ^* 
recognized as being of importance in the control 
of mortality from this condition. It is to be re- ^. 
membered that it is rot rare forlpatients with 
bowel obstruction to have some diarrhea, and 
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P passage of gas or feces is rt uncomnjon. There impacted fn. termigal JEum 1, per- 


is but one laboratory finding of importance in 
e the diagnos:s of ileus and that gonsists of a flat 
roentgenogram of the abdomen. This is a simple 


` painless laboratory procedure which yields 
, “™papid and definite data regarding the preseMce of 
gas in the small bowel long before abdominal 
P p? ade aa 22 
distention ts evident.— Mary Frances Vastine. 
- a e 


LEVITIN, JOSEPH, and TRAUNER, LAWRENCE M. 
A roentgenological study of the postoperat: ve 
abdomen. Surg., Cynec. & Obst., Oct., 1942, 
75, 5107314. 


Distenticn frequently develops in twenty- 
four to nirety-six Fours following abdomina! 
surgery. A certain percentage of these cases are 
of a mechastical obs-ructive nature and not a 
paralytic ileus brougat on by stimulation of the 
sympathetic nerves. These two conditions can 
be differenr-ated by a simple roentgen exami- 
nation of the abdomen. The differential factors 
include: (1) a distention to the 
point of obstructfn in mechanical obstruction: 
scattered loops ôf distended small and large 

* bowel in paralytic ileus; (2) loops few and large 
in mechanical obst-uction; loops many and 
small in paralytic ilens; (3) dynamic appearance 

% 0f bowel in mechanical obstruction; adynagi c 
appearance of bowel in paralytic ileus. 


continuous 


= This study is based on 107 cases from three 
j sources of material. The conclusions reached 
from a study of these 3 groups are as follows: 
I. Group 1. Unselected cases studied after 
operation. lá 
a. Distended towel of a paralytic nature 
: followed abdominal surgery in 75 per 
* cent of cases. 
b. The roentgen findings of distention 
usually a»peared on the first post- 
- operative day and lasted three davs. 
c. The type of anesthesia used seemed te 
play no part. 
e d. Mechanical small bowel distention can 
è exist without symptoms. 
? 2. Group 2. @ases 2ntering the hospital with 
eébcoffinal] distention and suspected 
LJ 


bowel obstm ction. 

a. Causes of mechanical obstruction in 25 
cases inc uded: adhesions 5$, carci- 
noma of colon s, volvulus 4, carct 

à noma implants 3, appendiceal ab- 

sqesses 3, internal hernia s ileocohic 

ntussusception 2, intussusception ot 

Meckel’s diverticulum 1, gallstone 







forated blg@dter 1,1 eycadenitis 
I. | 

b. Czuses of paral @fe ileus 1a 6 case: in- 
cluded: acute appendicitis 2 per- 
forated duodenal ulcer 1, meuinal 
hernia 1, bleeding follieu ar cyst a, 
mesenteric thrombosis 1. 

c. The absence of roentgen fir dings of dis- 
tention does not rule eur a severe 
bowel pathological! leswn. This is 
especially true in cases of stangm- 
lated bowel. 

Group 3. Cases of postoperative distention 
no; includedgin Grcup 1. 

a. All cases of the abdomen exemened 
roentgenological y will not ft into 
one of the three groups cf mechanical 
obstruction, advnamic ileus, or Fo 
distention. For instance, them may 
be a combinaticn of local 1255 ard 
mechanical blocs. 

b. Tae use of the Miller-Abbett tu» 3* not 
advised for the patient ente-me the 
hospital with a low imtestirzl ob- 
struction. It is recommen lec for use 
in the patient with po-tod=retrve 
distention.— Mary Frazc-: JL astiuze. 


GYNECOLOGY AND OBSTETRICS 


Fastines, W. H. Pelvimetry simpirfec. Brit. 


p Rad! M., April, 1942, £5, 114-S32L. 


In measuring the diameters o the female 


pelvis by roentgenometrie methcd-, tke first 
essential is to determine the height 5: the Jame- 
-zer to be measured above the film ct the -me of 
exposure. Once this is known the questien is 
oae of simple proportion. A method seseribec 
35 which -wo exposures are made on the same 
aim with a double shift of the tubs ef 14 ches 


tə either side of the midline, the toza shitt beme 


exactly 3 


nches. The patient need rot hole her 


eath but must not move unti the scone 
2xposure s completed. The focus-fi m stance 
« 30 inches. 


^ . l e 
Based cn this focus-film diStanc? and shadow 


shift, a table, which is reproducec, has dear 
worked out, showing the heights cf the various 
points corresponding to the difememt measure- 
ments ofstheir shadow shifts? Wi-h thi: and = 
emple chart made out on squarec craplepeper 
if a scale of 1 inch to the, square, su»iividsc 


vertically and horizontally into tenth: c 
inch, the true diameter c 


be re&l of imr 


* 
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em ately after mgaspring th One targal bone, Six metatarsals and six 







° distance ,betwe 
shadow shifts of She two énds of the diameter 
and after referring tthe table of heights. The 
chart is also reproduced. he computat: on can 
be made accurately in a few minutes for af 
diameters and angles of the pelvis withcut any 


arithmetical calculations.— Audrey G. Morgan. 
D 


ROSENBERG, MAXIMILIAN, and ScHENCK, SAM- 
UEL B. Gestation fourteen yeags after rad um 
induced amenorrhea. 4m. F. Obst. 62 Gyrec., 
June, 1942, 43, 1033-1035. 


A white woman, aged forty-seven, was ad- 

. mitted with a history of backackes for six 

f moņths and amenorrhea for fourteen years fol- 
. lowing radium therapy. She appeared acutely 
ill. She had received 1,200 mg-hr. of radium 
when she was thirty-three years of age because 
of menorrhagia and metrorrhagia. (Several 
months prior to this, a therapeutic abortion aad 
: been performed for pernicious vomiting of 
pregnancy .) At the time of the present admis- 
sion a diagnosis of submucous fibroid was made 
as the uterus was found to be the size of a three 
months pregnancy. A supracervical hysterec- 
tomy was done and the pathologic diagnosis 
was that of a gravid uterus with placental tis- 
Mary Frances Vastine. á 


sue. 


HinscHu, J. B., and Hinscu, J. B., Jr. Normal 
. infant and a sympus monster with a short 
cord in a twin pregnancy. dm. 7. Cést. 
Gynec., May, 1943, 45, 889-891. 


° There are many records of sympus monsters 
in the literature but this case is unusual in the 
occurrence of such a monster in a twin preg- 
nancy. 

Roentgen findings on the monster: (1) thirtzen 
ribs on left side; 12 ribs on the right; (2; angle 
of mandible absent on right side; (3) 1mpression 
of complete spina bifida although the spinous 
processes were normal in number; (4) coceyx 
anterior to femur; (5) pelvis consisting of a right 

ft os ilium which were asymmetrical with 
a heart-shaped béne between them; (6) no real 
biago t but two femurs were somehow articu- 
lated on each sidf between the heart-shaped 
bone and the ilia; (7) fusion of lower extremities 
with two eens, two tibias, 
Leni separation distinguishable between th 

sgft parts of the femurs but not between y 
tias; (g) only on\ foot which projected at 
ra@ht angle from theŅdistal end of the left tibia. 


i í 


and one nci ‘ 


phalanges were present.—Mary Frances Vas- 
line. A : 


Rice, Maurice, Pearson, BJARNE, and 
T wEADWELL, W. B. Malignant lymphangiomee 
of the ovary. Am. F. Obst. © Gynec., May, 
1943, 45, 994—998. 

A case of an apparently morphologically be- 
nigan 'ymphangioma of the cvary is presented 
in which a resection was done. Six months later, 
a local recurrence with peritoneal dissemination 
and hepatic metastasis had taken place and a 
new growth in the opposite ovary was present. 
A marked morpholozic difference was evident 
between the primary and disseminated neo- 
plasm consisting of proliferation ef the endo- 
thelium and changes in the individual cells. 
However, because of the marked necrosis of the 
primary together with the marked hepatic 
necrosis present at autopsy, the authors feel 
that this tumor was malignant at its inception 
in spite of the regular beni&n morphology it 
presented.—Mary Frances Vastine. 


Taussic, Fren J. Iliac lymphadenectomy for 
group Tr cancer of the cervix. 7m. F Obst €2 
Gynec., May, 1943, 45, 733-748. 


F rom 1930 to October, 1942, the author and 
his associates have done 175 iliac lymphadenec- 
tomes. The author is convinced that in group 1 
cancers of the cervix as an addition to the 
thorough irradiation of the primary tumor, iliac 
lymphadenectomy is of definite value. ° 

The preferred plan of procedure is as follows: 
(1) A course of roentgen therapy four times a 
week for about four or five weeks isggiven 
through six portals, two anterior, two posterior 
and two perineal. A tumor dose of 2,500 to 
3,000 r is delivered. The midline area where the 
operative incision is to be made is protected 
during treatment. (2) Operation (1.e., inguinal 
lymphadenectomy) is performed two weeks fol- , 
lowing termination of the roentgen treatment. 
(3) Radium treatment is givengleven tq fóur-e 
teen days following the operai A d; dosage of 
5,000 to 6,000 mg-hr. is delivered SThe“applica- 
tion 1s madè from fme to six points (corpus, 
cervical canal, against the cervix, in the vaginal 
fornices), using a total of 125 to 135 mg. in @.5 
mm. platinum for forty to forty-five hours. 

The author summarizes his work as follows: 

(1) One hundred and seventy9fhive cases of 
group II cervical cancer were subjected to iliac 
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tumor, The operative mortality was 1.7 per 

„° cent with a mortality of 0.7 per gent in the last 
ne cases. 

) The frve year survival rate of 70 cases 

i Phen ee on previous to October, 1937, wa? 38.6 

per cent. This is to be compared to a five year 

survival of 22.9 per cent in 118 similar 
"rreated by irradiation alone. 

i (3) Cancer was found to be present in the 
lymph glands in 26.8 per cent of the 175 cases 
operated upon. Even in those cases with demon- 
strable metastases, a five year salvage of 21 per 
cent was obtzined.—/4ary Frances Vastine. 


Cases 


Merzplasia and carcinoma in 
Gynec. &F Obst., Aug., 


MEZER, JACOB. 
cervical polyps. Surg., 
1942, 75, 239-244. 
A cervical polyp is simply a localized heaping 
up of normal cervical tissue. Cervcial polyps 
appear most frequemt.y in the fifth decade and 
in parous women. 
" One thousand *srx hundred and thirty-six 
polyps were studied at the Free Hospital for 
* Women in Brookline. Mass. It was concluded 

that: (1) cervical polyps are frequently found in 

gynecological patients; (2) a third of the polyps 
«studied were subject to squamous metaplasga, 
"epidermization," which is neither a pre- 
cancerous ner a malignant process; (3) § cases 
of carcinoma which a-ose in cervical polyps are 
cited among the 1,635 polyps studied (an inci- 
dence of 0.03 per cent); (4) cervical polyps 
sheuld be removed and their bases cauterized; 
(5) in cases of abnormal bleeding, other causés 
should be ruled out Ey means of careful pelvic 
examjnation before the cervical polyp is ac- 
cepted as the only cause of the bleeding.—Mary 
Frances Vastine. 


or 
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Grass, Morris, and GOLDSMITH, JosEpH W., 
Jr. Fibrema of the ovary associated with 
ascites and hydrothorax (Meigs’ syndrome). 

” Am. F. Obst. E Gyrec., June, 1942, 45, 1048- 
ROS. 






In 1923, Mey and Horn described the as- 
i sociation effan ovarian fibroma with hydro- 
thorax and ascites. Meigs and Cass in 1937 
called attention to this clinical entity and they 
N emphasized -he fact that such cases could be 
cured by removing tie ovarian tumor in spite 
of the grave appearance of the patient. 
Eighteen dases of Meigs’ syndrome have been 
previously reported. The authors report this, 


ospitalæed wih e 
symptoms which cadsed a « cardia: 
cecompensation*to be n Roen-zer*g-aa5 

cf the chest revealed a pleural! effusea or the . 
fight extending to the sixth rib in che xi lary 
| ne. Bomze and Kirschbaum poirt ost thy x 5 
many of these patients have been hospr-a ized 
for symptoms suggestive of heart tailare. T a? 
reason for the fluid accumulation js nec knov-7. 

It has the phyeical and chemical characterstcs 

cf a transudate. The pleural fluid ss more frz- 
cuently found in the right chest cav ty Fo low 
ing removal of the ovarian tumor, the Amd i 
spomtaneously disappears although 1t -apid - 
re-accumulates following thoracentesm or pa i 
cemtesis before removal of the neoplasm .— fey } 
Frances Vastine. i 


The paficht was 
l) 






years of age. 
gnosi» e 


FoLsom, ALFRED I., and O’Brien, Harom *. 
The female obstructing prostate. X. 4^. 72 
áss.? Feb. 20, 1943, 727, —58«. 


In 1931, Folsom first emphasized the cin! 
importance of the group of glznds *ur-« ard ag 
the posterior part of the female urethra. H= « t 
then, and the writers feel now, that an irfect o 
harbored through the years in these ands s 
probably the cause of the bizarre pat iclees 
picture seen in this portion or the temale ure- 
thra. Prostatism is a clinical entity thar is se 
much more frequently in women than is 7c x- 
nized and properly treated. e 

Clinically these cases present, in add tion to 
a bladder irritation, some degree of difficulty in 
voiding. This varies from simply a ssnse of , 
ebstruction and unfinished business en tamu zh 
varying degrees of obstruction to com p ete »e- 
tention. A plain cystogram, either ar cr soi m 
odide being used, will frequently reveal a tll we 
defect in the region of the internal ormices m zr 
ro the defects seen in men with prostatic h-pe-- 
trophy. Or cystoscopic examinatien ore n ay 
find a normal bladder wall or & grossiv srabecu- 
lated wall with cellules and even diverna a 
and calculi. Not infrequently the bar qase. . 
laret may be felt by palpating he ureta 
-hreugh the vagina with the cystoseopic sheath w 
‘n place. The majority of thécasqs shos*1 ibo- g as 
muscular hypertrophy with fibrous hyperpla--a "^. 


ee: 


«and varying grades of inflammatory reas trc n. 


la some cases actual gland structures Eevee bæn 

eported, and these seem to de id=mtical w 1h 
oils: lesions in the male 

The treatment of thy 


conditor (mr æ- d 


<æ urethral reseçti 








ET A pe 


1.—S. & MTender*on. 


7 case 
histories are giv 
e. 


EnnLicH, H. E., a orowl'z, E. A. Benign 
papillary epithelioma of the vulva. Am. 7. 
Obst. &F Gynec., May, 1943, 45, 879-884. 


eA case of benign papillary epithelioma is de- 
scribed and 4 similar authentic cases are col- 
lected from the*literature. The characteristics 
of this tumor include the following: (1) It occurs 
as a single, round or ovoid mass whose surface is 
papillary and nonulcerated. (2) It is attached to 
the labia or mons veneris by a short pedicle or 
it may be sessile. (3) Unlike condyloma acu- 
minatum, it occurs as a simgle growth, reaches 
appreciable size and is not associated with a 
foul'odo-. (4) Histologicallv, it differs from the 
venereal wart by the presence of intense kera- 
tosis and parakeratosis, absence of edema of the 
ep:derm, but little stigma of inflammation, and 
a connective tissue stroma that 1s not congested. 
(5) The benign epithelioma of the vulva does 
not recur after operative removal. (6) Carci- 
noma-like condylomas of the penis have been 
described. These have been regarded as berign 
and are characterized by a downward infiltra- 
tion of the epithelium. Such a picture is strik- 
ingly absent in benign papillary epithelioma of 
the vulva.—Mary Frances Vastine. ° ® 


GRAVES, SIDNEY C., and Mezer, Jacos. Ma- 
lignancy of the vulva. Am. F. Obst. & Gynec., 
June, 1942, 43, 1016-1021. 


At the Free Hospital for Women, in Boston, 
between January, 189o, and January, 1941, 66 
cases of cancer of the vulva were seen. In rhe 
same interval there were 1,668 cases of carci- 
noma of the cervix, 475 of the body of the uter- 
us, 179 of the ovary, and £62 of the breast. 

(1) Cancer of the vulva is an uncommon dis- 
ease occurring in 0.2 per cent of the patients at 
the Free Hospital for Women. (2) It is a disease 
primarily of women past the age of fiftv. (3) It 
is usually associated with leukoplakia and 
kfAuNeis of the vulva. Chronic bartholinitis, or 
venereal warts, nfay be predisposing factors. 


— he usual pathologic picture is that of epi- 


edermoid" carcigom$f. Adenocarcinoma or sar- 


coma is occasionally the type of malignancy 
found. (5) For all patients entering thig hospital 
these year salvage is 27.7 per cent. The operą 


met of choices aXadical vulvectomy plus 
bi fteral groin*dissecNon. (7) Irradiation of the 


EE. l l 


atave mortality is 5.4 per cent. (6) The ie | 
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e 
vulva shold be usd only as a last resort.— 


Mary Frances Vastire. a 


E 
GENITOURINARY SYSTEM 


Pierson, L. E., and Honke, E. M. Respiration 
py@lography in tke diagnosis of perinephrit 
abscess. Y. Urol., May, 1942, 47, 580—581. 


e bacon has found that the average cranio- 
caudad excursion of each kidney is 2.75 cm. and 
the mesiolateral exeursion 0.33 cm. On this 
basis, the value of respiration pyelography has 
Its foundation, 

The author advises having the patient em- 
ploy abdominal brea-hing, using great care that 
no change in body position occurs. Bilateral 
pyelograms are essertial for comparison. A sur- 
vey flm is first exposed, the medium injected 
and the catheters plugged. Tae third film is ex- 
posed twice, at the end of deep inspiration and 
at the end of deep e=piration. Seventy-five per 
cent of the intensity of a single exposure is em- 
ploved. s ° 

In the presence of a norma] kidney a double 
pyeloureterogram results. In the presence of a 
perinephric abscess cnly a single pyelouretero- 
gram results on the affected s de. 

Other factors which may confuse the diag- 


t 


noms by affecting kidney mcbility are infam- 


matory processes of the perirenal fascia, peri- 
renal adhesions, ga lbladder disease, lumbar 
scohosis, phrenic nerve secticn and liver infec- 
tions. 

An illustrative film is reproduced.— R. M. 
Harvey. ý 


Prince, C. L. Primery angio-endothelioma of 
the kidney; report of a case and a brigf re- 
view. J. Urol., June, 1942, 77, 787-792. 
Angio-endothelioma of the kidney is an ex- 

treme rarity. Prince reports a case in a white 

male, aged fifty-one, who had had pain in the 
left dank for two weeks. Intravenous urography 
showed a non-visualzed left kidney. A retro- 
grace pyelogram showed marked hydroge- 

phrosis of the left kidney. . 

A nephrectomy was performed When go func- 
tion was present in tle left kidney after a three 
week interval. A large tumor mass was present 
on the anterior surface of the kidney pelvis. 
Histopathological exe mination revealed a very 
malignant angio-endothelioma. There was al- 
mos- no recognizable kidney substance. Post- 
operative radiation treatment was given with 
6,300 r over the kicney area, through three 


* tuübereulosis 1: 
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portals. The factors are rt stated. Since tae 
tumor Was well encapsulated, showed no loca! 
extension aid no general metastasis, the author 
feels the prognosis is hopeful. 

The accepted treazment for this condition is 
Operative removal followed by postopertive 
deep roentgen therapy.—R. M. Harvey. 


SARNOFF, S. J. The incidence of intrarenal kid» 


ney pelvis in esseazial hypertension. F. Uro/., 
June, 1942, 47, 759—775. 


e 
Ravich has noted that the kidney pelvis in 
the newborn is enclosed within the renal paren- 
chyma and gradual y assumes an extrarenal 
position. In some individuals the intrarenal 
type of pelvis may persist into adult life. It 
seems likel that sach an intrarenal type of 
pelvis might not have the freedom of expansion 
in the presence of zn obstructive lesion of the 
urinary tract. Tha- is, in expansion, pressure 
would be produced on the renal vessels resulting 

in renal ischemia and hypertension, 
In order to ifvestigate this problem the 
author examined the excretory urograms of so 
patients frcm the Hypertension Clinic of the 


Johns Hopkins Hespital. One hundred uro- 


grams from routine check-ups on patients with 


wo demonst-able renal pathema or hypertensyon 


were used as controls. He found that errors in 
the diagnosis of intrarenal pelvis might occur 
due to rotation of she kidney and due to the 
presence of borderline cases. 

The resu ts of this experiment showed that 
onPy 40 per cent of hypertensive cases had an 


. . " 9 > 
intrarenal type of pelvis whereas 30 per cent of 


the control cases hed this anomaly. Therefore, 
intragenal type of pelvis would not seem to be a 
factor in the production of hypertension — R. 
M. Harvey. 


KRETSCHMER, Herman L. The diagnosis and 
treatment of tuberculosis of the kidney. 
Surg., Gyuec. S Obst., Dec., 1942, 75, 704—711. 


It is believed today that the cause of renal 
infection by the hematogenous 
route and tagffixation of tubercle bacilli in the 
tissue. The Primary nfection is usually in the 
respiratory tract. 

This studv 1s based on 95 cases of tubercu- 
ldsis of the kidney which the writer has seen 
since his las- publicaton on this subject in 1935 
The findingsgind conclusions are as follows: 

ex. Prachoally ra difference in the sex jin- 
cidence. 
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Age. The saad n nber of 
+e third decade. 

Sides. Bilateral inVolvemggf occurs relecivaly 
r2quently. In tlfis series¥3.1 per eem+ were bi- 
ateral. The right side was involved in 4.2 per 
“ent and the left side in 32.6 per cent. 

The Presence of Pulmonary Invomenea: Onm 


zalf of the cases showed evidence of pr ly orz-y X : 


"c bercu osis, either active or he&Mlec. 

Other Fe) eveulous Lesions. 'Thi-ty-rime per 
cent of the patients had evidence of tubereu- 
«is in other parts of the body. A large à. m ber 
~ed genital tuberculosis while those «i -]an-i- 
clar or bone tuberculosis were few in nv nber. 

Diagnosis. History of tuberculosis, pus and 

-ubercle bacilli in the urine establish =e Gag- 
ncsis of renal tuberculosis. Stone associated 
~ th tuberculosis is uncommcn. Areas of caki- 
ncation are of diagnostic importance »i- they 
ar? not often seen. " 

L. [ntravenous urography. An irt-3voncus 
pyelogram reported as normal does ro: ru eut 
a tuberculous kidney. Thus Emmett fm-d tu- 
bercle bacilli in the urine of 26 per cert vf his 
petients in whom the intravenous prelagran 
was reported as normal. 

2. Cystoscopic examination and wcteczí eti 
verization. Repeated instrumentatier sho lc be 
l|cpt at'a minimum. Early, the bladi- mzy 
be normal. Late, it may be extensively involved 
with limitation in capacity. Care must be -aken 
nct to infect the normal ureter. 

3. Demonstration of tubercle baci! ia sertum. 
 ubercle bacilli were found in 85.3% per cert of 
tA? cases; in 14.75 per cent, the d.azgos s was 
iade by cystoscopy and by pyelograms. 

4. Retrograde pyelography. This ad 70 dag- 
rosis Is resorted to when the intravenew uro- 
cram has been reported as norma! ənd the 
examination of urine from the supposed]; nor- 
mal kidney discloses the presence of pus celb. 
Furthermore, in casesin whieh the-tBee—i cus. 
lzsion is very small and an mtravenows«regran 
‘= nadequate to show its presence, a retro zzx e 


pyelogram should be of considerable salsa 


e 
Treatment. Once the diagnósis of rera. arber- 


cudosis has been established the Erea C 
Renal tuberculoss as Ane by æ 


r ephrectomy. 


th- clinician does not heal. When the msolv>- 


e ment is byateral, the author réfrains frem deing 


e vephrectomy on the more involved ame, 
E. sepsis supervenes.—Marv France: Fæ- 


asgs scoured imn, 


= i 
age . 
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e . 
n example of pa! anii healing 
inima? enal tuberculosis. 7. 
7, 614-618. 

e 


Creevy, C.D. 
of bilateral 
Urol., May, 1« 


It is now becoming evident from case reports 
in the literature that destructive renal tubes- 
culosis may heal spontaneously. True healing 
with disappearance of tubercle bacilli and re- 
placement by ¿fibrous tissue must be distin- 
guished from pseudo healing in which the tuber- 
culous infection is isolated by sgar tissue from 
the lower urinary tract, permitting clearing of 
the urine and healing of bladder lesions. In the 
latter condition. viable organisms persist and 
potential activation is a constant threat. 

Renal tuberculosis is a chronic systemic dis- 
ease and haste in performing a nephrectomy on 
an infected kidney is not warranted. In bilateral 
destructive renal tuberculosis conservative 
sanatorium care 1s indicated. Also in unilateral 
destfuctive tuberculosis, in the presence of an 
active extra-urogenital lesion, conservafive care 
is justified until the extra-urogenital focus can 
be brought under control. 

Close expert supervision is required during 
this conservative regimen. 

The author reports a case of bilateral pul- 
monary tuberculosis in a woman aged twenty- 
five, who had been under treatment for two 
years before urinary symptoms developed and 
bilateral minimal destructive renal tuberculosis 
could be demonstrated by pyelographv. 

The diagnosis was confirmed by guinea pig 
inoculations with urine from each kidney. Bed 
rest, artificial pneumothorax, and general hy- 
gienic measures resulted in arrest of the pul- 
monary lesions, disappearance of urinary 
symptoms, clearing of the urine and urographic 
evidence of calcium deposition in the renal lesion 
of the right side. 

Eleven years have elapsed since the onset 
with no evidence of reactivation. While the 
author does not advocate conservative meas- 
ures in destructive unilateral renal tuberculosis 

hout an extra-urogenital lesion, he does wish 
to point out ¢hat such lesions may heal under 
sanatorium care.—R. M. Harvey. 


“Gee, 
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° e 
l.,and DREXLER; L. S, Car 
cinoma in crossed renal ectopia. 7. Urol., 
June, 1942, 47, 776 783. * 


" [n unilateral fusion of the kidneys and uny 
lateral double kKidi&ey both ureters empty int 
tÆ same side of th& bladder. In crossed renal 


@opia both uretersWmpty into their normal 
a ¢ 
" 4 
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openings into the 
crossed renal ectopia with non-fusion of the 
kidney have ebeen reported. Carcinoma *has 
never been reported previously in crossed renal 
ectop:a. 

The authors report 2 cases of adenocarcinoma 
in eressed ectopic kidneys. The diagnosis was 
made in each instance at operation. The pre-, 
operative diagnosis in the first case, made on 
the retrograde pyelogram, was crossed renal 
ectopa with, hypoplasia and infection of the 
ectopic kidney. The second patient did not have 
preoperative urographic stucies made.—R. M. 
Harvey. 


Sp#res, A. J. Wilms’ tumor in a 63 year old 
male. 7. Urol., May, 1942, 47, 632-647. 


Wi ms’ tumor is a very malignant tumor of 
infaney and early childhood and its occurrence 
in adeilts is extremeby rare. Twenty-six cases of 
Wi ms’ tumor have been reported in adults. 
The suthor reports an additipnal case in a sixty- 
three year old male who cemplained of right 


e = 


lumbar pain and hematuria of eight weeks’ du-, 


rat on. A retrograde pyelogram showed enlarge- 
ment of the right kidney wth dilated calyces 
and a large filling detect in the right renal pelvis. 


* At operation a tumor was found in the lowe 


pole which proved to be emEryonal carcinoma. 
The patient died of postoperative pneumonia. 

The accepted treatment for Wilms’ tumor in 
chi dren is nephrectomy with pre- and postoper- 
ative irradiation. However, in adults it is pyac- 
tically impossible to make the diagnosis pre- 
operatively. The author suggests that in the 
presence of a large tumor mass, toxemia, and 
weakness out of proportior to the apParent 
duration of the lesicn, all signs suggestive of a 
rapidly growing tumor, it might be advisable 
to de ay operation and give preoperative irradi- 


ation —R. M. Harvey. 


MISCELLANEOUS 


= 
Stone, Roserr S., and LarkiWM Joun E JR. 


The treatment of cancer wfth Wst feutrons. 
Radiology, Nov., 1942, 39, 608—620. 


Fast neutrons are nuclear particles that have 
no electrical charge. These particles when ac- 
celerated deliver a new kind of radiation. The 
cyclotron at the Crocker Radiatiog Laboratory, 
University of California, ae Se of fast 
net trons of great enough intensity for biological 
anc therapeutic purposes. It produces deu- 
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terons with an energy off16 mev. (willion elec- 
tron golts). The physical factors involved 

different from those used in measuring roentgen 
rays so an arbicrary unit called the neutrom 
unit, or n, has been adopted. One neutron 1; 
practica ly equivalent to 6 r and the 11% a re- 
quired to produce a minimum threshold re- 
action o3 the sk r is roughly equivalent tc 6s0 
to 700 r measurec on the skin. - 

These fast neutrons have been used in the 
treatment of 12c cases of cancer of various or- 
gans and regions of the body and of varying 
degrees of intensity, though all were inoperable 
and incepable o^ cure by roentgen treatment. 
as expenmentaticn was not considered justi- 
fiable in operable cases. 

Tables fre given showing the details of the 
skin reactions of -he neck and face. A table i: 
also given showing the effect of the irradiatior 
on the cencers. 4t the end of the treatment the 
lesions Fad completely regressed clinically ir 
20 of tke 120 patients. Three months after 
treatmert 26 p®tients were clinically free of 
cancer in the affé--ed areas. In 57 patients there 
was partial regression and 1n 43 no regression 
at all. It should be remembered that some ot 
these pa-ents were in such an advanced state 
of disease that they should probably not Lave 
been treated. There were severe general reac- 
tions in some o? the cases and experimental 
work is still goirg on with regard to the best 
technique of advinistration. In general, the 
methods zre the seme as those used in roentgen 
therapy but it is possible that greater good will 
be done by more massive doses of neutrons. 
Primary tumors seem not to have responded 
to the ne. trons as well as metastases. It would 
seem fron experiment so far that the total dose 
should be given in a much shorter time than it 
was at firsż. 

While the results so far do not seem very 
encourag ng it is believed they justify further 
experimeat with the use of fast neutrons and 
even ther use in 2arlier stages of the disease 

* Audrey G.g\lorean. 






GOLDPENER, A&wa. Relation between radiatione 
effects and cell viability as indicated by in- 
duced resistance to transplanted tumors. Ra- 


B diolog y , Oct., IG42, 39, 426 431. 
© 
Experiments om mice are described in 
which fregpents of mouse sarcoma 180 were 


'irradiatec and ther implanted. A study 1s made 


on the effect of previous irradiation on the tak- 
ing of the implants and the creation in the 
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animals resisfan Fe fakyg t later im- e 
plants of Nes tynfor maferia. T-bes afe,’ 
given showing the Uetails gf the res. ~s. 

It was found that if Mroma Ro was irradi- 
ated with a dose @f 60.000 roentgem+ not only 
was the proliferating power of the &--ema de- r 
stroyed but the active principle tha- imduegd . e 
resistance in the mice to subseqt en nolan NS à 
tions of tumor tissue of the same strzim was also , 
destroyed. But when much smaler 4-ses were 
used, such as 2,000 to £,00o r, the irp ants did 
not produce any detectable tumor bit they did 
make the mice refractory to later rrolants of, 
the same strain. 

The author does not intend to acv- cate the , 
ase of tumor implants properly atrc mated by 
irradiation in the treatment of hamsa tumors, ~ 
but she does believe that -hese æst suggest ° 
further research on the possibilmies af such a ^ 
method of treatment.—.Zrdrey C. Megan. g 
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MARSHAK, ALFRED. Fffects of x«——-vs and 
neutrons on mouse lymphoma ch-cmoasomes 
in different stages of the 
Radiology, Nov., 1942, 32; 621-620. i 


maice-cr cycle. 


Experiments in the irradiation af r3e ise lym- 
phoma chromosomes with roentzer xs and 
fast neutrons are described. They shew that the 


echromosomes of the mouse vmphom a sre sensi- 


\ 


tive to irradiation not only in the bes aring of 
of the prophase but that they are z so even ai 
more sensitive during the -esting stage. . 
Details of the technique of the e» perimert: " 
are given and graphs and tables she-img the 
results. The curves show that the pemeentage of 
chromosomes that remair norma <- eight, * " 
twelve and twenty-four hcurs after t-2atmen- 
with either roentgen rays or neutror: E a nega- 
tive exponential function o^ the dose. ^t eight- 
een hours the curves are composte -ne part 
showing the slopes of the twenty ir hour 
curves, the other at lower doses the deqp-2s of the ‘ 
twelve hour 
The ratio (n/x) 
roentgen-ray curves 
ciency of treatment of 


curves. 

of the neutron zurt 5 to the 
shows the rcbt ys ah- - 
-hese 1fmpher-as with 


neutrons and roentgen rays. It 1s sra-c bere X 
that the n unit is equivalent tQ apo? 2 or 2g Em 
roentgens. But independently of the imts usec t 


to measure dosage neutrons éause-s'ez =r dam- 
age to chromosomes than roentgen ri^. With 
the root tip of the horse bean (Vere "- ia) jq he 


ratio n/x varies from 6.6 t 1; 53 that is, teutgons T 









are more than twice 4 effectàv- ^ Y) CA 
. . e 

damage in the restingfttace; with the n 
t = e e 7 R 

" 
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à dymphoma it fisef from g? to 8.8 ifthe resting 

* stage. ° 

As neutrons cauNggelatively greater damage 

to the chromosomes during the resting s-age 

than roentgen rays it is totic expected that in 

d neutron treatment the effects will be less de- 

**. gfndent on the rate of mitosis and that there- 

LC o tumors that are resistant to roentgen 

j treatment may ‘yield to treatment with neu- 
trons.—Audrey G. Morgan. 


e 

SILVERSTONE, SIDNEY M., and Worr, Ber- 

e NARD S. A study of the limiting diaphragm 

method of collimation. Radiology, Sept., 

* 1942, 39. 3147319. e ° 

The term limiting diaphragm means a dia- 

es -phragm placed close to the target for the pur- 

pose of limiting the roentgen-ray beam to a 

. specified field at a specified target-surface dis- 

tance.eRoentgenograms and graphs are given i - 

lustrating collimation by the limiting diaphragm 

method. The disadvantages of the methoc are 

that the distribution of the dose over the ir-adi- 

ated field is non-uniform and asymmetrical and 

7 there is a marked decrease of the surface and 

depth doses at the periphery of the irradiated 

volume as compared with the doses in the cen- 

tral axis at the same level. There are alsp varia- 

tions in output for different sizes of field. ° 

The authors find it preferable to eliminate 

the diaphragm entirely and collimate the roent- 

gen-ray beam, using only a cone with ead- 

lined walls. This gives a uniform beam with ro 

penumbra and the shadow is homogeneous and 

¢ sharply defined for the specified field size. The 

maximum peripheral doses are obtained on the 

surface and in the depths of the phantom. The 

output for any target-surface distance 1s inde- 

pendent of the size of the field and slighty 

greater than if a limiting diaphragm had been 
used. 

Commercial cones from three manufacturers 


- -". 
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of roertgemologic equfpment were studied. Two 

had lim ting diaphragms and showed all the 
defects described above. In the other, lesd- ° 
lined wells were used without a limiting dia- 
phragm and the results were satisfactory .— 
Audrey G. Morgan. 


Jenxins, James A., and McGeorce, Murray. 
* Control by radium for gastric acidity. Arch. 
Int. Med., Nov., 1942, 70, 714-721 


The authors describe experiments in the use 
of rad um for the reduction of hyperacidity in 
gastric and duodenal ulcer. Tubes containing 
two 25 mg. needles or four 10 mg. needles of 
radium were fastened in the end of a stout 
rubber mbe which was swallowed. The end of 
the tude was surrounded by a rubber bag full of 
water which prevented the need es from passing 
into tae duodenum was kept them away from 
the stomach wall. Treatment was given for four 
or five Fours daily up to a total dose of 2,000 to 
2,500 mg-hr. 

To determine the secretory activity of the 
gastric mucosa they used not only the gruel test 
meal bat also the subcutanecus injection of 
histamiwc acid phosphate which can be 
standarctzed. Graphs are given showing the ef- 
fece of -he radium treatment on gastric secre- ee 
tion. 

Among the 14 patients treated, most of whom 
had duedenal ulcer, acidity was reduced in 15. 
It is roc yet known whether this reduction will 
be permanent but there are some indications 
that it will later rise to some extent. , 

Amoaz the 13 patients in whom acidity was 
reducec 7 were ‘completely relieved of clinical 
symptams without further alkali treatmeng and 
5 were improved. There was no improvement in 
the o-her case but later operation showed that 
the ulcer had penetrated the pancreas, which 
explained the failure.—.Zudrey G. Morgan. 
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CTINOMYCOSIS of the vertebrae 

Is a rare mani'estation of a relativ elv 

fare disease. Ye? this unusual complication 
presents such a ‘cheracteristic roentgen ap- 

* pearance when it doss occur that it 1s strange 
to find little mention of it in roentgenologic 

textbooks, and only scattered mention of it 

«n roentgenologic periodicals, the latter 


consisting of brief summaries of articles 


originally gessmstee elsewhere. 

E» In the past year, 2 cases of actinomycosis 
with vertebral a ement have occurred 
at ity Hospital and a less recent case has 
been found at the University. Hospitals. éf 
Cleveland, all of waich present lesions well 
demgnstrated on tie roentgenogram. It is 
the purpose of this paper to report these 3 
cases with postmortem as well as roentgen 
findings. 


INCIDENCE 


. In 1923 Sanford! published a series of 
678 cases of actinomycosis, only 4 of which 
had sib or vfrtebral hevolwenvent. At ap- 
proximately the same time Parker! pre- 
sented 9 cases of vertebral actinomycosis 
which he collected from the literature. By 
1927 Simpson and McIntosh? were able tc 
collest from the wcrld literature 28 cases of 
vertebral actinomycosis, 13 of which were 
Ne the American literature. To this group 


, they added 4 of taeir own cases. Snoke* 


/ 
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* 
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added a czse in 1928 and Ward" anoder in 
1931. In 1933 Tabb and Tucker? agaia re- 
-tewed the subject and added amether case 
ort. Their presentation aas the on y i- 
ustrations of the roentgen maritesta -ions 
f the disease in recent Amerzan reent- 
zenologic periodicals. In 1935 Mewer and 
31] rev ewed the literature :empletels 
“rd collected 47 cases of vertebral acine- 
n*casis. They present an excelent sudy 
(t the subject, 
"oentgenograms. Other articles presenting 
angle cases have occurred subssqwead;; 
the cne presented by Dixon? reembke ore 
f the cases presented here in that esl apse 
of a vertebra occurred. This is 1 rare phe- 
nemenon. Since many of the cases are 
usually called Pott's disease befer- aa topsy 
it may be that with greater awareness bf i-s 
existence the diagnosis of vertgbral actino- 
m cosis will be made more frequent -. 
ETIOLOGY 
The precise etiology of aqtinem cc 35 hes. 
eocen the subject of much debate, bat in 
recent years most of the agumka: kæ Been 
-esolved mainly by the researches of Nzes- 
. ur d? and the popularization by Case" it 
was generally agreed that ac-irorm yces 
p the disease. Howev er, the patho 


nicity of the various yariegics, cac cyl- 
tural characteristics of fhe OrEanEgrs 1 


" e $ t 


but without ilusratve 
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* ecovered in "M legions, ' the J ife cycle of 
'* the varmus types wii the of possibility of 
one type revertiito another in a different 
phase of development, and even the no- 
menclature were at times parts of an active 


e.  £4ontroversy. 
The present conception of actinomycosis 


is that it is cawsed in a great preponderance 
of cases by an anaerobic organism which 
normally inhabits many human mouths. 
On rare occasions an aerobic organism which 
e has its origin outside the body may be re- 
sponsible. The organisms found on grasses 
and grains are aerobic, But are not believed 
to ebe pathogenic. The historical develop- 
e - ment of these concepts is interestingly pre- 
e sented by Cope.' 

a These beliefs are presented for more than 
academic interest. They are important for 
several. reasons... first, the. victim: of the: dis- 
ease need not be a farm worker or one who 
has had contact with cattle; second, he need 
not have chewed grasses, straws, or other 
vegetable matter; and third, such incidents 
in the patient's history as a recent tonsil- 
lectomy, poor mouth hygiene, a recent tooth 
extraction or a human bite are as much or 
. even more important in suggesting actino- 
mycosis than the occupational and social 


ai 
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history. Many recent articles??? support 
these views. Nevertheless their apprecia- 
« tion is not widespread. 


At the present time there has been a gen- 
eral tendency to abandon all the confusion 
in terminology with the acceptance of che 
general term, “‘actinomyces,” for the entire 
group of organisms and "''actinomvcosis" 
for the disegse. The term, "streptothrix," 
has largely been dropped except as a sab- 
title. Howefer Lord’ still believes it to be a 

è useful designation for the rare aerobic form. 
He believesW morphological and prognostic 


. „differences sibstantiate his point. Cope, on? 


. the “other hand,®is not impressed and be- 
lieves unity in nomenclature is more valu- 


able. e a 


— 
RATHOGENESIS AND PATHOLOGIC — 


The wc, v involved secondarily 


ually by direct ¥xtension but occasion- 
~~ ally by blood stream‘metastasis. The orgat- 
b 


"d ' 


. LN 
ism setseup the pfimary focus by passing “ 
through the muceus membranes of some | 
po-tien of tlfe respiratory or gastrointts- e 
tinal tract. Occasionally entrance may be : 
mede through the skin. Suppuration begins 
and its main feature is extensive burrowing 
with little respect for anatomical barriers. 

e Thus the vertebrae can be reached from al- 
mcst any primary site, but mainly from 
pu menary qnd gastrointestinal foci. 

"Nhen the infection reacaes the vertebrae 
it & usually in the form of a paravertebral 
ph egmon and in the abdcmen may resem- 
ble a tuberculous psoas abscess. The cortex 
of the vertebrae is first eroded and ab- 
scesses are set up beneath it. Osseous con- 
densation takes place surrounding the 
abscesses at the center of which the organ- 
iss may be found. While all portions of 
the vertebra may be involved, including the 
prccesses and lamma as well as the bodies? 
the intervertebral discs are usually spared 
anc angular deformity is rare. ° 

Pathologically, the disease belongs to 
the group of chronic granulomas. However, 
tlfte-e are several interesting features pee 
cular to it. In the early stages extreme 
vascularity is one of them. During surgical 
operation, bleeding is profuse and the alert 
surzeon™ 6 may suspect the presence of 
the disease at the time of operation because 
of ic. When actinomycosis nas been present 
for a longer period of time, much glistening, 
firm, connective tissue is laid down ig the 
form of thick strands which surround small 
areas ef suppuration at the center of which 
the ray fungus is found. Microscopically, 
the-e are present in the very vascular pyo- 
gen c granulation tissue many pale vacuo- 
lated cells which are not fcund in tubercu-* 
losis.!* These cells may suggest the disease, 
when the ray fungi cannct be found and 
more sections can then be takep ànd the / 
responsible organism more closely searched 


for. l , di 
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CLINICAL FINDINGS 


The clinical findings in actinymycosis are 
those of any chromic suppurative proce, 
Fever, loss of weight and appetite, pain, and L 
weakness are part of the generalized picture.q 
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.DOmycosis may 


. anterior surface of the bodv 
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There are asually manv draining® sinuses. 
Secondary mfectiar may complicate the 
picture and concea the presence of the rav 
fungus. Amyloid cisease may result. The 
local sympsoms wa! depend on the sit® of 
major invo vement. Thus pulmonary acti- 
simulate tuberculosis or 
cancer in ts clinical manifestations. In- 
volvement »f the gastrointestinal tract wall 
simulate other granulomatous eor. neoples- 
tic disease n this system. When the spine 
is affected back pam becomes an important 
feature. Neurologice] manifestations do oc- 
cur, but are rare. 
» 
DIAGNOSIS 

Recover» of the actinomyces in the dis- 
charges fron the sinuses or their demon- 
stration in histologi preparations are the 
only positive w ays cf making the diagnosis. 
Roentgen cxamipation, however, may be 


„helpful. 


ROE* TGENOGRAPHIC FINDINGS 


The roertgen ezamination mav aid in 
fie diagnosis of aecinomycosis before the 
vertebrae a-e involved especially where the 
lungs are -he prim ary site. Kirklin and 
Hefke® hav- 
ment of the ribs an 1 sternum in association 
with parenchymal nfiltration in the lungs, 
pleural thickening, and empyema more 
strongly indicates actinomycosis than any 
other*process. The ribs and sternum may 
show destruction with or without the re- 
action of osteomyeitis or periostitis about 
them. If smuses ae present their connec- 
tion with the destroved rib need not be 
demonstrat2d. The aminagram will prob- 
ably be of imestima le value in demonstrat- 
Ae fesions cf thee ste-num. 

When, the vertebrae are involved the 
roentgen fmflings may be characteristic if 
not pathognomonic. Erosion of all portions 
of the verte rae and adjacent ribs including 
the pedicles, spines, lamina and body is a 
feature. The: body s usually affected in its 

ical porzibn with periostitis as an early 
mafifestatien finally leading to erosion. The 
may have a 
4aw-tooth appearar ce.* Reactive condensa— 


* R LE 
/ eActinomycosis qf the Vertebrae 


: tuberculosis. 
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the vertebra involved may’appear -easer 
than :ts neighbers. The intervertebral isc 
is wsually not inaved. In no cee s the 
storm decalcification of ore or more yer- e 


tebrae found as is sometimes observed SY 






Both tuberculosis and non$pediaic ostes- 
m velitis may on rare occasions st wate 
the appearance of actinom vcosis 0! & 2 ver- 
tebrae. However, involvement of the i inter- s 
vertebral disc with narrowing of the inter- 
vertebral space and finally zolla»se of the " 


body of the vertebrae is the mos: cenmon . 

trpe of tuberculous involvement. Avy đe- "ian 
vation from this picture makes the reent- © * ' 
gon diagnosis of tuberculosis difficult wath- e œ 


o-t supporting evidence from other s- czs. 
I> nonspecific osteomyelitis bzxps- and 


bacteriological examination mus te re- ° 
sorted to, if the rest of the clinica! picture is 
net conclusive. Even then difficult may . 
remain as actinomyces may not be present “ 
ir a small biopsy specimen, and a pre aged 
and repeated search will be necessary be- 
fig organisms are demonstrated. 

CASE REPORTS 2 






w= admitted to the Surgical Service er Pune > 
26, 1941, with a mass 4 cm. in diameter o2 the 
r:»h- side of the neck and another just te the P 

= " ^ e. 
let of the sternum. Both masses we= defi- 
nateby fluctuant, but not hot or tender. à dram- ~ ai 


ing sinus was present over the tibia “nether 
situs on his head had healed. He hed - 
pounds in weight in the five montas pier to 
acmsssion. As an inmate of a prison farm, he e 
hed contact with cattle and had chewed 51e: 
ar 3 straws. 

Physical examination on admissi revealed 
a temperature of 38.8? C., a pulse af #3c per ° 
minute, and respirations of 22 Ser esie Tae 
feac was held to the right. Ai nd - . 
throat appeared normal. TĦ th were in o i 
gcec condition. Aside from the mases đe- E 
y: ‘bed, the s draining sinus on the lef- ixa amd 
ser af emaciation, the rest of the p^y-ical 

mination, including the neurocgia3l e. 
ar*rrarion, Was negative. 

The falioistore findings skowed the Urme amc A 
blod to be normal. “The, Kline exclusion test 
was legative. 
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Fic. 1. Case r. Anteroposterior view shows areas of 
destruction in the lumbar vertebrae. 
Roentgen examinations revealed enlarge- 


ment or the right hilum probably due to en- 
larged lymph nodes, but no definite evidence 
of pulmonary infiltration. There was an area 
of destruction in the right fourth rib posteriorly. 
The cervical spine appeared normal. There 
were areas of destruction in the left frental 
bone. These @ndings were interpreted as osteo- 
myelitis angi mediastinal lymphadenitis of 
tuberculouqf crigin. Roentgenograms of the 
two months later revealed 
punched-oy areas of destruction in the bodies, 
laminae, pedces, and spinous processes of the 
vertelfrae inf theethoracic, lumbar, and sacral 
regions (Fig. 1 and 2). The intervertebral discs 
were intact. The vertebrae showed no evidence 
of collapse. The diagnosis was tubérculosis of 


“The vertebrae. 


_ The hospital course consisted of teal 
e cervicalethass Yom which thick yellowish- 
green pus, in which no acid-fast organisms 
could be found, wa#*removed. He was given 
* b i 6 
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heh volfage roentgen therapy to the cervical 
mas and to the areas of destructign in the skull. 
He was discharged August 27, 1941, the prog- 
nos being poor. 

The patient was readmitted to the Tubercu- 
losis Service on December 3, 1941, because of 
ar infiltration at the base of the right lung 


wuch appeared more definite than on thee 


previous examinations. Aside from the diminu- 
tion in the size of the cervical mass the patient 
hed becomes worse. Physical examination re- 
vealed nothing new. The previous diagnosis 
wis accepted and the patient was treated 
symptomatically with aspirations of the fluctu- 
art masses. No tubercle bacilli could be iso- 
la-»- from the sputum or from the fluctuant 
masses, The patient grew gradually worse. 
Tae heart became enlarged and the possibility 
of a pericarditis was entertained. He died 
March 20, 1942. 

Ar autopsy (pertormed by Drs. Lund and 





Fix. 2. Case 1. Lateral view demonstrates [that 
was of destruction involve the laminae and 

- 3»30Uus processes as well as the bodies. 
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Kapp) a large paravertebgal phlegm®n which 
e containtd hisk, yellow, creamy pus was present 
e in the tho-acic and lumbar regions. The an- 
terior aspects of the bodies of the vertebrae 
showed deep abscess pockets involving at ast 
one-half of the depths of the bodies in most 
instances. he surrounding non-cavitated ver- 
etebrae were yellow, soft and crumbly. The 
ohlegmon extended laterally over the lateral 
aspects of -he vertebrae. Involvement of the 
ribs was not demonst-ated. ° 
Microscooically, much of the bone was re- 
placed by zreas of recrotic exudate. The cv- 
tology was ^ot distinct, but the cells appeared 
to be lym-hocytes and polymorphonuclear 
leukocytes. The areas were surrounded by a 
fibroblastic zone. In the necrotic areas were 
ray fung. The organisms 


numerous were 


numerous aad had peripheral radiating clubs 
and central net-like mycelia. 
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3. Case r. Anteroposterior view shows 
widely distributed areas of destruction surrounded 
À by areas of sc «rosis. . 
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Fic. 4. Case 11. Lateral view revezls invc ve neat of ` 
all components of the lumbar vertenrae. The 
eas of destruction are smaller but the scleosis 
s more prominent than in Case 1. d s 
i | `~ 
Fhe final diagnosis was actinomecosis of 
lungs, vertebrae, and prevertebral tis ues. The 
lesions in the skull, ribs and tibia wee net 
examined. e 
~ASE II. H. M., white male, ded twer tr- 
entered the Surgical Serv ce Bé the Uni- : 
ve-sity Hospitals cf Cleveland om I*ecen ber -° " 
27. 1931, with complaints of pait & the back ° 
“nd draining sinuses in the riglit lewer, ab- > è 
ominal quadrant following *n afpere=-cmv , ii 
it another hospital eight months befom:. Nath- ' 
ing unusual was noted in the appendix b it -he 
diagnosis Of actinomycosis had been m de 
n the discharging sinuses. = K 
.Physical examination revealed a chroricell: 
il 5atient. The teeth were m poor eenciti n ' 
I here was spasm in both lower quadrants, = 
pebally on the right, amt tendernes he 
" j * : k^ 
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*ris) the abdcin 


The laboratory findings revealed traces of 
albumin in the urine and a white blood cell 
count of 13,000. į = 


: l ; | ^ 
The diagnosi of actinomycosis was re- 


"affirmed by another biopsy. Injections of the 


tracts with lipiodol and subsequent roentgeno- 
grams showed the tracts to end in the regon 
of the cecum which was then removed surgical- 
ly. Roentgenograms of the spine'were negative. 
The sinus tracts were explored and through and 
through drainage instituted. The patient was 
discharged January 1, 1534, to be cared for at 
home. . 

The patient was readmitted November 13, 
1932, with the complaint of convulsions, weak- 
ness and draining abdominal sinuses. During 
the imterval at home he constantly grew worse. 
He bad had two convulsive seizures and the 
legs had been held in a constant state of flexion 
for some time. There had been intermittent 
diarrhea. 

Physical examination revealed a further in- 
crease in emaciation. The abdomen was dif- 
fusely tender and distended. There were ave 
sinuses present in the right lower quadrant and 
two or three in the right lumbar regjon. The 
tendon reflexes were reduced. Sensation was 
normal. 

The laboratory findings at this time were es- 
sentiallv unchanged. 

Roentgen examination (Fig. 3 and 4) re- 
vealed multip:e, round, radiolucent areas with 
surrounding sclerosis in the lumbar spine and 
sacrum and questionably in the ilium. The 
second, third, and fourth right transverse 
processes were markedly irregular as was the 
right twelfth rib. The intervertebral discs were 
not involved. 

The patient had several convulsions whie in 
the hospital Jand died eleven days after ad- 
mission. 

At autop# (performed by Dr. Paul N. Har- 

inal organs were matted together 


by dense gf filfrous tissue in which abscesses, 


could be seenf In the process of evisceratio- the" 


e periosteum was stripped off the vertebrae. The 


surface of the bone was rough and contained 
e "T ° " 
many small abscess cavities in whichthere wase 


ereenish-gray or yellow pus and destructiqn 


of the trabeculae of bone. Around the dn v 
there was an, fhcredsed amount of bone and the 
trabeculae were arrfnged circumferentiallr. 


The anatomical dia&nosts was actinomvcosis 
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* mregion of the fifth lumbar vertebra. The neuro of the left lung, liver, vertebrae, skin, subcu- 
logical examinatipn was negative. taneous and rettoperironeal tissuS. © 
9 


Cese 11. J. D white male, aged sixty-one, 
entered the hospital on the Medical Service on 
Apr® 10, 1941, with the complaint of pain in 
the chest and chronic cough for two years. The 
pain was located in the lower portion of the 
left -ide of the chest and was most severe on 
coughing and deep breathing. The cough was 
productive only in the morning. 

Physical examination revealed obvious loss 
of weight. The left pupil was smaller than the 
right. The teeth were in poor repair. Posteriorly 
in the left chest fine crackling rales were 
heard. An “e” to "a" change was heard pos- 
teriorly in the region of the fifth, sixth and 
seventh ribs just to the left of the spine. The 
live- was moderately enlarged. The spleen was 
not palpable. The reflexes were normal. 

| aberatory examinations revealed no uri- 
nar- findings of significance. The white blood 
cell count was 10,90c. s * 

Roentgen examination revealed a streaked in- 
filtration extending outward from the left 
hilum which was interpreted as a bronchogenic 

carcinoma. Bronchograms revealed no abnor- 
ma 1ties of the bronchi of the left lung. 

"Fhe patient was bronchoscoped, but no mast 
or eorstriction in the left main-stem bronchus 
could be seen. An aspiration biopsy was non- 
contributory. He was treated by high voltage 
roentgen therapy and discharged on May 3, 
tg 

“he patient was readmitted on the Medical 
Service November 18, 1941. He continued «to 
lose weight and his cough grew worse. His 
sputum had contained thicx mucus, pus and 
occastonally blood. For the past several months 
he complained of a severe pain in the back. 

Physical examination at this time revealed 
further emaciation. The lungs revealed a de- 
crease in fremitus, rales at both bases and 
tubular breath sounds over the left chest. 
dorsal kyphosis was present. ‘khe neurologicad 
examination was negative. 

Laboratory findings were® essentially 
changed. 

Roentgen examination showed extension of 
the pulmonary infiltration on the left and an 
enlargement of the right hiluyn. The ninth 
thoracic vertebra (Fig. 5 and &) was almost 
completely collapsed and there » questi 
ale destruction of the adjacent ribs. Theffin- 
te-vertebral discs were not involved. Bronc 


un- 
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genic carcinoma remained as the diagnosis. \ 
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The patient cont rued to v werse, and 
eveloped cardiac rreguláritifs, which were 
ittfibuted to invasion of the heart by the neo- 
lastic process. No further diagnosti 
cedures were done nd the patient died o 
December 25, 1941. , 
At autopsy (performed by Dr. F. T. Kapp" 
e the lungs ccntained many soft-walled cavities 
filled with creamy material. Portions of the 
ings were adherent to the chest wall, the 
mediastinum and the »aravertebra] tissues. 
The vertebral column showed a kyphosis in 
the mid-thoracic region. The ninth thoracic 
ertebra was almost completely replaced by a 
cavity filled with a yellow, thick fluid. The 
spinalcar the jaro the ni h thorac 
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vertebra wa? soft and compressed by the c 
lapsed bone around t. The dura in this region 
was surrounded by a thin, yellow layer of tas 
sue. 

Microscopic exam ration of lungs and lowe 
thoracic pre vertebra tissues showed the pres- 





Hig. c. Case m1. Anteroposterior view shows œl- 
lapse of the nirth thoracic vertebra. 
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Fic. 6. Case 1. Lateral view shows sparing of the 
intervertebral discs despite the collapse of he 
minth thoracic vertebra. 


ence of a granulomatous and suppere wre 
precess containing the characteristc 2ctrmo- 
mycotic colonies. The body of the wath 
theracic vertebra was completely dest-oyed = «^c 
the process caused a chronic inflammatery ~e- 
acoon in the outer layers of zhe dura r sim: 
regson. 

The final diagnosis was actinoffycesis ct he 
lungs and the ninth thoracic verte&ra. 


DISCUSSION 
D 
* Three cases of actinomvc A mwale- 
ment of the vertebrae have begn rre®ntr-d 
To of the cases show the classica find ags 
,and one shows angular defermity wc is 


cav rarely described.* The first case preb- 


fo represents involvement of the varte- 
bree secondary to primary mediastiszl ın- 
volvement. The involvement of the lors: 
i! zpparently secondary. The second case is 
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. -history of c 
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tissues and vertebrae. The third case is one 
of primary pulmonary actinomycosis with 
spread to the medillstit and vertebrae 


In the latter only one vertebra is involved 


in the roentgenogram. 


In only 1 ofethe cases was there the con- 
tact with grasses and cattle. The other 2 
patients did not have a history of rural oc- 
cupatioas although the thoroughness with 
which this information was sought is aot 
known. 

In 2 of the cases the*diagnoss was aot 
mage before death, either clinically or 
roentgenologically. In the case with the an- 
gular deformity of a vertebra, however, the 
roentgen findings were not characteristic, 
and *even in review the diagnosis made 
seems. to. have. been. most proper. Ti the 
other case, the roentgen findings were suf- 
ficiently characteristic of actinomycosis to 
have suggested its presence. With this pos- 
sibility in mind a biopsy or sputum excm- 
ination might have revealed the actino- 
mvces. LI 

By the time the vertebrae are involved 
the disease is very extensive and the prog- 
nosis hopeless. All of the cases received 
roentgen therapy. The first case received 
small doses in a protracted course. The last 
case, however, received a full cancericidal 
dose. 

SUMMARY 


Actinomycosis is not necessarily re- 
idit to persons with agricultural pur- 
suits or other rural contacts. 

2. Poor orgl hygiene, a tonsillectomy, or 
a tooth extr tion may more strongly indi- 
cate the pr@ence of actinomycosis than a 
wing grasses and straws. 
'tinomycosis involves the ver- 
yentgen findings usually are 
if hot definitely diagnostic. 

4. The roentgen signs of actinomvcosis 
consist of area? of destruction ine all por- 
Bons of the vertebra, including the paie. 
process2s and lamina, as well as the bodies 
with varying amounts of surrouncing 
sclerosis. Collapse? of a vertebra despite 


extensive destructiom*is Unusual, but evef 
* ' 
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one of ileocecal actinomycosis with sukse- then theeinte ertebral discs are spared in 
*« F 
quent spread to the lumbar prevertebral the r»entgenogtam. ° ° 


Three càses cf actinomycosis of the 
vanis with roentgenograms illustrating 
the ehanges have been presented. Two of 
these cases present findings which are con- 
sidered characteristic; the other shows 


*anzular deformity which is unusual. 
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REPORT OF TWO CASES 
*- | 
By A. ASHOBB® JR., MD. 
A. Barton Hepbevn Hospital 
OGDENSBURG, SEW YORK 
to " n 
CASE REPORTS acuna was likewise verified by roentgearegram 
(CE I. Mrs. FG., aged twenty-one, was Fig. 2). Death of the infant occurred oa the 
admitted to the A. Barton Hepburr amth day. Postmortem exemination cc- frme-] 
Hospital on March :. 1941, and on the follow- 7 diagnosis of myelomeringocele. T>e cege- — i 
ing day, gave birth spontaneously to an infant, al venrricles were not enlarged. 
N.R.G., having both feet clubbed and a fluid The maternal patignt had never had =n ope . 
filled sac protruding from the midline in the 2600n, ser ous illness or injury. She Hd frst & oc 
lumbar regi@. The sac, incompletely covered ? - 
by skin, was assumed to be a myelomeningo- : 
cele. Roentgenogram of the region (Fig. 1) . 
demonstrates defect of fusion of the sixth, 
eleventh, ard twelfta dorsal and all of the 
lumbar vertebrae. The coexistence of cranio- 
" ® 
e 
€ 
= 
l ‘ 
Fic. 2. N.R.G. Showing lacunar skul i 
menstruated at the age of fifteen, and had deer 
he bitually regular. She was mzrried at -ne age 
of seventeen, and the pregna: refemed t Ns 
a»eve was her third. The first ws term nate 
i be miscarriage at three months aM the -ecor« ë 4 
went to term, the product of congfptiem teing 2i 
a monster with. an. encephclocelglik Dirne the 779 3 
eci;rrent admission, Wasserman ad Kahr 
tests were found to be negagve, §s Were Taosc 7 5 
o her hustand. Blood cell countsWwere nermal ° i 
there were transiently smell amounts of al- ( 
*b min ane sugar found in urine obtaimc by 
. catheterization. Physical examination =n ad VN 
p m ssion revealed no significant abnorma. t}. 
During August, 1941, a foufth pregazncy , 
V te-minated by miscarriage*- four moatk-. The d 
: "fce - . "e U 
1 Li . e 
kd g 
! í " . D 
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~ " 2 ent cf tMe sisters had ever been exposed to ~x 
à $ . | roemtzen rays. e ° A 
- e . e 
n x Case 11. Mrs. R.S., a primipara, aged nine- : 
teem, was admitted to the hospital on May 21, 
B 194%, being then ir labor. Roentgenographic S 
~ examination disclosed an anencephalic fetus, g 
7 A which was subsequently delivered by dilating e — 


the cervix with a Voorhees bag. A postpartum 
roe 1tgenogram of the fetus (Fig. 4) shows that, 





Á in addition go the deficiency of bones of the 
cratial vault, there is no fusion of the centers 
i of ossification of the cervical spine. The ma- 
tertal pelvis was found to be gynecoid and of 
° amp e dimensions. In the patient's past history 
there was only indefinite illness of childhood 
, and pneumonia. Nothing of abn®&rmal signifi- 
ji carce was found on physical examination or 
*e in the routine blood count, urinalysis or Was- 
semmamn reaction. In the family history, it is 
recorded that a second cousin (her mother’s 
4 * 
= 
- Fic. 3. Mrs. W.O., maternal aunt of N.R.G., how- r 
4 ing spina bifida. i 
l l aw " 
patient, again pregnant, came to the ho:p:tal EL d 
` on May z, 1942, for roentgenographic exaraina- ^at 
tion, and a complete fetal skeleton was found in 
, 


a position of favorable presentation. The ma- 
ternal pelvis was gynecoid and the critical 
diameters appeared ample when measured bv 
the Thoms grid method. On August 24, 1942, 
she was delivered of an infant having no 
physical or foentgenographic evidence of de- 
formity. 
- m Ín the fi 
the patien 
birth a 3f 


> 


V. 
rh 
“> 
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uly history, it was recorded that 
siséer, Mrs. W.O., has had since 
mass protruding from the bower 
part of ackethat she is otherwise in good 
health and has had two healthy children, both 
delivered by cgsarean section. Through the 
courtesy of Dr. Joseph H. Wyatt 8f Newark$ 
(P —"à roentgenogram was obtained (Fig. 3) demog- 

strating defective fusion of the second to fifth 


w 


A 





lumbar vertebrae. There was nothing ebe of Fe. 4. Anencephalic fetus with cervical gþina I 


significance in the family history. Neither par- bifida. 
* e E] 
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first cousin. had been deliveged of®an anen- 

cephalte fetus and that the patfent's mother has 

» six digits o3 each hand; her Brother has six 
digits on one hand. 


REVIEW OF LITERATURE 


In presenting 2 instances of the occur 
rence of similar cr related congenital de-* 
formities 11 members of the same family, 
the intent is to invite attention to recen- 
medical literature offering a plausible ex- 
planation ef the etiology of such deformi- 
ties. Dorrance? attributes the defective de- 
velopment of the membranous bones of 
the calvargim in cases of lacunar skull to 
ischemia end increased intracranial pres- 
sure in the embryo. Bettinger’? regards; 
lacunar skall as a secondary effect of spina 
bifida, occurring when the pressure of cere- 
brospinal fluid over the cortex of the brain 
1s reduced below the customary balanc: 
existing between it and the amniotic fluid, 
' permitting the developing bones of rh: 

cranial vault to be compressed against th 

pulsating cerebral -onvolutions. The cam- 
mon assoc ation of craniolacuna and spa 
bifida is confirmed by Vogt and Wyatt.’ 

whgffound craniolacuna to exist in 52 of | 25 

infants having meningocele, and 2 other 

cases of lacunar skull in which there was n» 

meningocele. Shapiro and Tosti’ conclude; 

that dilate tion of the cerebral ventricles 5 
art of the picture of spina bifida with me- 

ningecele. 

The unsupported fact of familial imc- 
dence sugzests thet spina bifida and the 
associated congen:tal lesions may be cause 1 
by a defec- in the primary germ plasm. The 
_comparative rarity of familial incidence 
' wouldindieate thatthe geneticmanifestatio 1 

amustbe extremely -ecessive. In explanation 
of the mechanigs :r.volved in the formation 
of certaW* other congenital deformities 

Engel? offers a hypothesis based upon e»- 

perimenta. gbservations of Bagg,’ Bagg and 

little? BenWMevie, and others. 

. Bage amdi Little? exposed the gonads of 
healthy m ce to mcderate doses of roentgen 
rays and sound that in the progeny of the 

. irgadiated mice there was a high ratio of 


ra t 


sw 


. om the Bagg and Little nfou 





aaimals haying congenital defects of iw, 
head and extremities. These dece were 
carried on down through successive nbre] 
zeneratiors thogghb o ly the original prc- 
*enitors received the exderimental in ur. 
Ine more common hereditary de «ects were 
o: the eyes, varying from slight atrool v cf 
che lids to opaque corneas*and sheuakea 
oand eyes with advanced atropav of she 
optic tracts. There were somewhat ks: fre 
gaent defects of the extremities, in-lud ps $ 
chbfoot, syndactyly and polydactyly No 
such defect was found in more than two 
thousand “control individuals of the «ame 
mouse strain. Not only was the fermlict cf 
the irradiated stock less than that o -he 
zeatrol ammals, but there were zlsc many 
still- births. Blood vascular lesions were di:- 
severed about the heads of the e 
the experimental mice. 

In supplemental studies, Bagg! found 
that the embryonic lesions origin ally ro-el 


embryos ef 


J 


were at first clear fluid blebs bene-tk tHe a 


sacface, into which extravasation ot Hood 
o ten occurred. Blebs were found 2s zarhy 
4 the twelfth fetal day, the mosz frecuer t 
sate being about the limb buds. Embryes 
were observed i” utero; those iadpidua s 
having blood blebs were marked by cal 
capping, and the pregnant animal wes æ- 
lcwed to proceed with gestation with tke 
result that the marked animals were fund a 
te be defective while those not so merked 
were usually normal. Occasional visceral 
lesions were encountered. Bagg concluded 
taat irradiation injured the gemn pasm, 
taat the injury produced blebs rorta nirg 
ixood which provided a mechanisn for œa- 
g-nital malformation. 
Bonrevie! carried oa 
mental observations 


fur 
with a 






found that the clear blebs CO 

crospinal fluid that had esca 

sabcutis through the foramen terius, cn 

— structure in the rcof o the 
rth ventricle. This structure 1: nermal s 

a m valve guarding against ir-r-ascd 

cerebrospinal pressure in thé «enl: yos of 

Mer tebrates. It exists prior to fexmatmn of 
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' the foramen of Mageudie. ‘In embryos de- 


"y 


e lar to thos 


veloping*blebs the amount of escaping fluid 
or the rate of flow is increaged. It was ob- 
served that the fluid had a tendency to col- 
lect in the concavifes of the embryonia 
surface and in the ends of the limb buds; 
that the blebs were apt to be damaging to 
further development of the embryo only if 
there was extravasation of blood into them. 
A preponderance of lesions of*the left side 
was considered to be due to the intrauterme 
position of right-sided twist assumed by the 
mouse embryo. In outcrossing experiments, 
Bonnevie found that °modifyifg genes 
chaaged the specificity of the deformity. 
Engel? lists nine congenital syndromes in 
which the formation of spinal fluid. blebs 
in the subcutis of the human embryo may 
constitute an etiological mechanism. He 
finds the present differentiation artificial, 
and notes that all of these syndromes hzve 
in common a combination of anomaly of the 
skull, deformity of the extremities anc a 
tendency to familial occurrence. The speci- 
fic conditions that he mentions are: oxy- 
cephaly, acrocephalosyndactyly, dysostosis 
craniofacialis, Lawrence-Moon-Biedl syn? 
drome, Morquio' s disease, pleonostosis 
familiaris, mongoloid idiocy, craniocarpo- 
tarsal dystrophy and Turner's syndrome. 
These are collectively called “‘bleb diser- 
ders," regarded as comparable with the ex- 
perimental conditions produced in the Bazg 
and Little mouse strain. Engel suggests 


that still other conditions may eventually 
be included. 


COMMENT 









While twoffcase reports can have no sta- 
tistical valug, they may be used to illustrate 
he applicallility of a hypothesis. The sec- 
ond case r etrikingly illustrates in suc- 
cessive a@@ierptions congenital defects simi- 
experimentally produced in 
mice, though no single individual in the 
family exhibits" malformation of both the 


fy—-head and the extremities. The first cas 
h 


erein cited conforms to all of Engel's stip- 
ulations for, ‘congenital disorders of bleb 


`N 

origim, nathat hers are deformities of the * "emi 
skull and feet Vnd'evidence ofghereditary , < 
transmission. There are also fusion defects a 

of tie spine and a congenital disorder of the " 
centa! nervous system. The relatively | 
con mon spina bifida is not uncommonly E 
associated with clubbing of the feet, and it H 4 


*has been shown that, when complicated by 
meningocele, there 5 apt to be craniolacuna. 
Suca cdiverse,manifestations can hardly be 
at-ributed to intrauterine physical condi- 
ticns. nor can many of them be correlated 
as cause and effect. While craniolacuna has 
en regarded as a secondary effect of me- 
ningocele, its lace-like pattern is Jn fact not 
an 1 rage of the gyri of the cerebral convex- 
ity, and it is found at an earlier age than 
the appearance of the usual convolutional 
mark ngs. All of the manifestations of 
clubfeet, polydactyly, spina bifida with 
merimgoce:e and defective *ranial develop-" 
ment may be explained by à mechanism of 
cereb-ospinal fluid blebs extruded into the 
subcv ts of the early embryo. The experi- 
mental! and clinical observations appear to 
be*analogous, and it is suggested that it ise 
en-i-ely plausible to include these defects » 
occuring either singly or in combina yon 
alang with the conditions listed by Enkel ^. 
as bemg of bleb origin. 

Th: animal experiments causing inheret- 
abe deformity through injury to the gon- 
ads by roentgen rays have given rise to t 
suppcstion among students of genetics ` 
that -he clinical use of roentgen rays may 
be -esponsible for congen tal deformities 
occuring in humam progeny. Such disor- 
de-s cannot be entirely charged to roent- 
gen-ra- injury nor is it believed to be a 
principal etiologic factor since the deformi- ° 
ties were commonly seen prios to the cerato 
clinical radiology. The primary cause of 
* clinical as well as experimentally produced 
hered tary deformities can be radiant en- di 
ergy or another agent capable of producing 

e sublethal changes ir the primaffy germ cell. 


The author desires to thank Drs. AQ E. Clark and uir 
R. L. Stacy for assistance in obtaining family history 
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"wu Y TEOGHONDRITIS OF THE PITELLUM ~ 
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. (PANNER’S DISEASE . 5 à 
8 
° i 
Ly - By HERMAN C. MARCH, M.D. : 
' E PHILADELPHIA, PENNSYLVANIA 
Li d ce 
Ld Å. 
~ HE more commonly encountered sites condition. In 1929 Smith! reported a case - 
"E and appearance of that interesting in a four year old boy. Two cases described ©  , 
j group of osteochondropathies, termed var- by Elward? in 1939 were both in eight year 
‘ lously osteochondritis, osteochondrosis, old boys. In a group of 91 endocrinopathic 
aseptic necrosis, epiphy sitis, and chondro- parents with osteochondritis in 162 areas, 
a g epiphysitis, are well known to roentgenelo- Schaefer, et a/.° tabulate 3 instances of in- 
gists. Dap eta er locations are uncer- volvement of the capitellum. A careful 
n standably less familiar,gand it is for this search of the literature shows that these 10 
. reason that this report is being made. cases are the only recorced instances of 
: In 1927 Panner! first described the ap- this condition. Doubtless it is ngt so rare as 
° Ea osteochondritis occurring in the this would lead one to suspect, since its 
"e capitellum, recognizing it as an entity be- presence is probably overlooked in numer- 
longing to the group that includes the more | ous mstances. The following case was re- 
familiar sites described by Perthes, Kohler, cently seen by the author: 
a Freiberg, Kienböck, Scheuermann, and , i , 
e T h; hl; | ae oa h D. S., male, aged eight, Was perfectly welf 
"TS, S S > - i “ dC i = à = ^ . . 
"user an. 819 pubdsqes DEPOTE" In IPAG Re ead dd weeks pror to th? examination. At * 
. tha- time, in the act of throwing a dart at the * 
= 2 
dar--board, he found he could not completely 
flex the right elbow. There was no previous 
histoe-y of any trauma. Since then he has de- 
e 
& * eloped a limitation of complete extension and" 
con.rlete flexion of the elbow (due to moderate ^ 
o 
@ 
D 
LI Gm 
- 
i e 
Fic. I ° ‘ 
. e 
hd e 
& ords 2¢ ;. 2 in bovs : 1 ten and i i 
records 3 Cases, 2 1n boys aged ten and ' tn 
a boy aged sevgn. [n a discussion of Pan- 
ner’s presentation, Krebs? reportétl a case * 
Terme. his own in a boy aged eight, and sugy re 
gested the term “Panner’s disease” for this Fic. 2 
a 
" 682. LA 
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“afordéc br a sling, the clinical symptoms another ease Vs added to the very few re- - 
~ © anc sms disappear over a pefiod of a few ported in the Wteifture. M . , 
i A ! 4 : 
: ` = x ( T TFET "arte r = o5 
= weeix The roen tgen manifestat ons are not 7222 Castor AVe., 
i cere-wensurately ui puc however, and Philadelphia, Pa. 
mam oersist for ond to free years before " " 
- compet restitution is seen. This benign eRe EERE Es i 
- course 'esulting in practicallr compie te 1. Panner, H. J. An affection of the capitulum hu- 
E S z 3191 Qa s Ay x C T 1c "nc F eo 
t res-oraton of structure and function fol. * E MEM S Calv$-Perthes disease of the . 
. . . JE up. 4cla radtot., 1927, 5, 617—618. 
lows the tamil ar pattern in osteochondr tis Nik 9 te a ee 
" w | i à | A 2. Panner, H. J. Peculiar ¿fection of capitulum hu- 
" " hae s eight bearing 1s mot a factor. meri, resembling Calvé-Perthes’ disease of the 
j | heoret-cally, however, such an elbow mav hip. Acta radiol., 1929, 40, 234-242. 
} pass aly be more susceptible in later years 3. Kress, C. Discussion of Panner’s report.! 
to the development of secondary hy per- 4 SMITH, L. A. E piphysitis et adolescents, with spe- 
e - i eS ritis. fo ease bas cial reference to etioloow. Am. J. ROENTGENOL. 
tropix or traumatic arthritis. No case has x oe eae 
é hos die! 1 i | neonin & Rap. THERAPY, 1924, 22, 127-137. 
ee 'otewed long enough to determine 5. Erwanp, J. F. Epiphysitis of capétellum of hu- 
. this. merus. F. Am. M. ASS., 1939, 712, 705—708. 
: . SUMMARY 5. SCHAEFER, R. La STRIC KROOT, F. Es and Pur- 
. à cELL, F. H. Endocrine implication of juvenile 
© cemtion is called to an apparently rare chondro-epiphysitis. 7. 4m. M. Ass., 1939, 172, 
site ot osteochondritis, the capitellum, and 1917-1919. 
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` discomfort) although the interi ediate range of graphically consist of an irrégularity of 
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P motion, is free and painlesg, anfi pronation and contour of «he capitellar epiphysis. The e ' 
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* supination dre not interffred with. A Æght 
swelling about the joint, Particularly over the 
lateral aspect, has ceveloped, but at no time has 
there been any redness. Figures 1 and ® are 
views of the involved elbow, while Figures 3 
and 4 show the uninvolved elbow for compari- 
son. 


From the data available in the recosc ed 
cases, osteochondritis of thé capitelham 
may be summarized as follows: Clinically, 
the patient is a male (all of the cases in 
which sex was recorded were males) seven 
to ten years of age. There may be a his-ory 
of a relatitely mild preceding trauma or 
there may be merely a gradual onset of cis- 
comfort in the elbow. In the latter case -he 
trauma may have been so insignificant that 
it is not recalled. The etiology of ostzo- 
ehondritis in general is still a deba-able 

e matter and is eutside the scope of this 
paper. In any event, the discomfort ts only 
moderate and accompanies chiefly attempts 
at extreme flexion or extension, which are 
limited. There is a slight swelling o- the 
joint, but no redness. 

^ The changes that are seen roentzeno- 
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cortex 1s thin and there is a subcortical zone 
of rarefaction, as can „be seen in Figures 1 
and 2. There mtv belinterruptions in the 
cortical continuity. Within the epiphysis 
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are seen irregular zones of bonv condensa- 
tion. In marked cases the epiphysis under- 
goes fragmentation. These changes are the 
ones generally seen in osteochondritis in * 
anv site. The epiphysis, as a result of these e 
alterations, may appear smaller than nor- 
mal and the joint space between the epiph- 

vsis and the head of the radius appears 
greater than normal. Some soft tissue swell- 

ing may be seen about the jofit, especially 

on the lateral aspect. This condition once 
again demonstrates the advisability of 


making bilateral examinations) the joints "N 


ein children, since the changef ae readily 


apparent when compareé to ,the®drmal, 

but if the condition is an cea one, it can 

easllv be overlooked by someone not com- 
e y e T . d J 

pletelv familiar with the normal appearance 


ef the epiphysis. : 
With rest and relative immgbilization af- 
: ° 
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ONES (SENILE ATROPHY) 
REPORT OF A CASE WITH A REVIEW OF THE LITERATURE 
By ANGUS K. WILSON, M.D. 


Hospital of M. | sent de Paul 


NORFOLK, VIRGINIA , 


ILATERAL s-mmetrical thinness cf 

parietal bones, also known as senile 
atrophy of the parietal bones, biparietal 
thinning, symmetr.cal thinness of the pari- 
etal bones, and s» forth, is well known in 
the anatogiical, anthropological and patho- 
logical literature but has received little 
attention in that devoted to roentgenology. 


HISTORICAL 


In all probabritv the condition was 
* known to the Anc ents, since many exam- 
ples taken from) Egyptian tombs have beer 
described. 5559.57 Chiari’ ascribes the first 
modern description to Kóhler?? in 1786. De- 
scriptions began co make their appearance 
ein the European h-erature with Voigtel® in 
1804 and thereafter increasing numbers of 
rts appeared. Ribes? in France anc 
mphry? in England were among the 
ly writers. In the Western Hemisphere, 
herd.‘ first as Demonstrator and later 
asfProtessor of Anatomy” at McGill Uti. 
'ersitv recorded <he first cases found n 
Neth America. Willard described the first 
cases found in the United States in 1905. 
It was not until 1926 that Moore?! in this 
country ead Caseti’ in Europe published 
papers with illustrations of roentgenolozi- 
cal findinzs. 








"X SITE OF INVOLVEMENT 


e. 
The characteristic location of cranial 
thinnifig gs in’ the parietal bones between* 
the sagittal suture and the parietal proni 
nence. Earlier authors, notably Humphry,” 


elaimed it Yould cccur only in that region. , 


However, sf bseq ent experience has proved 
this conte 
1 both temporal bones were involved and 


Chiari’s® had implication of the parietal, 


-emporal, frontal and occipita bones on 
wth sides. Greig!® illustrates one example 
of thinning of the planum oca»tile 2nd 
-asatl' shows a solitary depre-sier. watch 
crosses tMe sagittal suture somewhat ante- 
‘ior to the bregma. The letter ss the nby 


=xample we have been able to fiad in waich- 


the sagittal suture was actually -rcssec ;'im 
no case ef bilateral thinning Las ths oc- 
curred. 
Characteristically there is a c estlike 
ridge of mtervening bone, centetec ca the 
sagittal suture which separates the pæ etal 
depressions; frequently there & a slzallow 
vroove-like depression of the scgit-al «rest 
—this feature is illustrated in be postero- 


anterier roentgenogram of our zase 
m — È 


TYPES 

Greig!* described two chief farms: €) a 
roughly triangular or quadriate-al fat- 
tened depressed area, and (2) a ercaga-like 
depression running longitudinal- abong 
both sides of the sagittal summe; m the 
latter type, extension onto the aoatel and 
occipital bone is likely to be fcunc. 


PATHOLOGICAL CONSIDERS IONS 


There is no sharp line of denzarcatioa be- 
tween the depression. and. adjacent nomal 
external tables: the margins skelv= gradu- 
ally into the thinned area. The wals » the 








e^ 
. . 
depression are usually dark dec to bleod- "Wwe 


containing medullary spaces," zed may be 


porous, though usually etaereg 5 Al erosis. | 


The floor of the depression is usual v shite, 
in sharp contrast to the darker color » the 
walls, and frequently it is of parchment- 


ion er-oneous; in Bloch’s' case, ike thinness, extremely fragile ard t-ans- 


lucent. An excellent exampleeot this fezture 
hs > 5 PME = 

is shown by Pancoast, Pendrzras and 
$e 


— 


cde uk TS 


686° HJ ~y 


: E, cum h, a seca from ie Warren 


ei 


Auseum, of thg Harvard Medical School. 
Humphry,” "Durward,! Greig,” and 
Hilli have drawn attention to the fact that 
the parietal EN dan c upon ap. 
proaching them, the thinning process skirts 
around and leaves a margin of bone about a 
centimeter in width. 

Penetration of the thin floor may take 
place with consequent exposurg of the dura. 
Virchow®! was probably the first to point 
out that the process commences in the su- 
perficial layers of the external table and 
gradually progresses threugh it, éhe diploe 
and, on occasion, 
masly Rokitansky i and Lobstein?" d ought 
that the diploe disappeared first, thus al- 
lowing the inner and outer tables to come 
together and coalesce. Sauvage"? thought 
that the process started with the disap- 
pearance of the meningeal lamina of the 
inner table; thereafter it caused abso-ption 
of the layers of the external table next to 
the diploe whence it spread through the 
more superficial layers of the lamina ex- 
terna and then to the diploe. There gppears 
to be little support for his ingenious theory? 
Virchow’s explanation gains support from 
the fact that the defects are always widest 
at their external lamina aspect. 

Virchow® was the first to study g-ound 
sections microscopically, and his firdings 
have been confirmed in more recent years 
by Ziegler and Schmidt." According to 
them the process starts by localized dis- 
appearance of the superficial layers of 
the external lamina. Immediately beneath 
the absorbed region the bone tissues be- 
come more stratified than usual and become 
sclerotic by apposition of lamellar bone 
spicules in the diploic spaces. Subsequently 


^ this stratifiegl sclerotic zone disappears by 


P4 


absorption, and that which was normal, ly- e 


8 immediately ebeneath, becomes cdi. 
*rosed. In thi$ manner the process extends 
progressively thsough all the cranial layers. 

Schmidt? was impressed by the lack of 


osteoclasts and came to the conclusion thatg of little value “for maintaining the strength 


the process 1s ene of diminished bone forma- 
e 


* 
= . a 
Angus. K. Wilson " 


€ 
e ETIOLOGY - 
Various theories have been advanced in 
attempts to explam this curious thinning. 
Ferré states that Oribase and Fallopius 


atzmbuted the thinning to baldness, the de- 


ehiciency of hair permitting emaciation of 
soft parts and of bone. By the majority of 


authors it is considered an atrophic change, 
but explanations as to the cause of the 
atrophy vary widely. 

Varchow"! is generally credited with being 


the first to suggest the -heory of senile 


distinction belongs to Lobstein,?? and Vir- 


chow recognized hs priority; Rokitansky* 
and Maier’! both adopted tais theory before 
Vircdhow. Many other authors? 15.2525,37,50,54 
have felt it the logical explanation. In the 
main, evidence of skull senility 


decaleification, (4) generalized diminution 
in width of the tables, (c) suture oblitera- 
tion, (7) edentulous condition of the maxilla 


with atrophy and (e) osteoporosis of thee 


skull tables. Ashley-Montagu,! in a full dis- 
cussion of the question of skull aging, « 
cluded that suture closure 
dentition are the more utilrzable guides 






skull of a man betwen SIXty y and. seven 
vears of age; Greig’ found thinness of both 
parietals in a skull which still. showed 
traces of the metopic suture and had full 
dentition in a good state of preservation. 


In our case all sutures, including the metop- 


Ic, are visible and the upper teeth are well 


preserved. It woulc thus appear that the 
theory cannot be accepted as the 


ae 9 ?? 
senile" 
cause rn all cases. 


cessive physiological atrophy. 
, concluded that the involved 
*musde attachments and is mechanically 


of the brain case." 


has been* 
fek to depend upon (a) m*irked degree of 


and stateWof 


As a variant of the senilé theqr$, Car- 
riere and Weber? considered it due to ex- 
The latter 
rea has no 


4 pwd : Qt ' ` ~ 
* Juste 1944 e 


+ a 
S 
tion ai iL of increased bone destruc- 
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held resporgible by mary. authors. Paget’ 

\* wis among the first toffornt this opinion 
but he later became converted to the senile 
atrophy theory. Rokitansky,® Topinagc,”” 
Hutchinsor? and Meyer? later adopted 
this theory, thoug> Meyer was not enthusi- 
astic. Hutchinson appears to 
some justifcation because his patient was 
known to have had a changre. Modern 
writers,‘ reporting serological findings 
in their cases, nm found no evidence of 
lues, and in our case the Wassermann and 
Kline reactions were negative. 

Sauvage? based nis views upon the study 
of 41 cases which ormed the basis for his 
thesis and concluded that interference with 
vascular supply was the probable cause. 
In 1870 Carriere® expressed the opinion 
that the change 5 due to atheromatous 
Vascular changes. Broca’ lent some support 
to this thecry whea he stated that the pos- 

° terior parietal regien is the last to ossify 
and that vascular nutrition is least in this 
part of the skull. Shepherd,” in attempting 
¢o explain the vascular theory, held that 
the temporal artecses which supply the ex- 
ternal table, being uncovered by musde, 
ar@more apt to become involved by senale 
ch&nge and so inteatere with nutrition. This 

tvpa of change is less likely to affect the 
igflle meningeals which supply the inrer 
e. Durward? and Hill” were inclined 
to gupport this theory. In comment it 
should be observed that there have been 
no reports of careful dissection and micro- 
scopic stud es of the vascular supply to the 
parietal bones in cases of thinning. Until 
such studies have been made, the theary 
is open to question. 

e Humphry ,proposed the theory of con- 
genital defect but later” acknowledged he 

Bad inguffyienf evicence to support it, and 

favored that of senility. Shepherd? had 

a case, unproved, n a woman who stated 

that her deYessions had been present since 
she could reqhembe> and that her father had 
had similar Nepressions. He concluded that 

, the condition could be both congenital and 






have hade 


r* have been among those whe g-cepzec* e * 


this theory. 

Chiari! stated that Després? or zina œd 
the theory that *plañing” action of the 
galea aponeurotica across the -areral 
emmences might cause a gradual weering 
away of the external table. Humphry.* 
abandoning his two previously hei thes 
res evidently believed this vEwpomt 
original with himself. Chiari!’ eamclaced 
tha- this was the most prcbable e=plana- 
tior. Greig, on the contrary, considered 

it bevondethe power of the aponewosis te 
ndr cin such a change and G. E 5mitb* 
was of the opinion that the parietal bones 
would be more likely to mocify the endea. 
The fact that the defects occur - parts 
other than the parietal bones i -urthe: 
evicente against this theory. 

Meyer? Rossbach,5 and Holandes” 
were the chief exponents of the theory that 
mental disorders, notably melancheia, cam 
cause the deficiencies. While urbiased 
wri-ers have reported mental in:t& brat. * 
and hegdaches,* ^! and though our pa-:en: 
f subject to attacks of vertigo, the mun ber 
of patients showing reliably reported men- 
tal signs is too few to consider this the sole 
cause. Moreover it is not unlikely tat the 
symptoms in many cases are a ma 1ifesta- 
tor of the individual's pericd of lite 

Smith? found 70 cases among “syptian 
mummies of the wealthy class who hved 
between the Fourth and Nineteenth Dr- 
nas-ies. He noted that people of thst «lass 
and in that period were in the habst of 
wearing heavy, full-bottom wigs amd con- 
cluded that continuous pressure fram the 
weight of such an object was tae cause. 
While this may have been the caes ir the 
parcicular class of people tc wacom ae had 
reference, t cannot be considered se among 
tre cases from Europe ane this coumiitry re- 
por-ed since the middle of the nineteenth ^ 
„cenzury. A further objection lies im tne faet 
” tha- the thinning does not zlways occur at 
(^e parietal eminences. 


Greig!? has been followed by Care? amd 


roe 


M * ae 
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Pendergrass and Schaefer?" in 
supporte of the so-called “dy&plasia” the- 
ory» According to this view “in the centre 
of the affected parigtal area the diploe has 
never developed, and this part of the pare 
'etal has remained in the same cond'tion as 
the lower parts of the inferior occipital 
fossae where «he bone is thin, sem -trans- 
parent and destitute of diploe” (Greig). 
Later :n life, as the surrounding diploe de- 
velop, the area of abiotrophy!? remains as 
a* depression. Greig's arguments a-e con- 
vincing and his theory could explain the 
known cases. j 


INCIDENCE 


* The abnormality is not confined to the 
human race. While Pick's'! cases among 
dogs were of the generalized ty pe a tec ting 
all of the skull bones, Humphry's?! exam ple 
in an adult female orang-outang was typical 
of the groove or trough defect found 
man. 

Racially, a large number of cases have 
been reported among ancient Egvptians; 
my Seren MG preponderance is probabi y more 
apparent than real since large quantities of 
concentrated material have been made 
available through archaeological investiga- 
tions. Many cases have been reported 
among Europeans of England, Francs, Italy 
and Germany.?5.19,27,48,15,16,7,41,34,10,61 Tr the 
United States, Moore, Mever,? and Wil- 
lard," and in Canada, Shepherd?! ^ have re- 
ported cases. Durward" had 3 cases PAPE 
the aborigines of New Zeeland and 2 in 
Chinese. His 2 c cases, with ours and dn fé. 
ported by Davis and Thurnam" cemprise 
the 4 cases found among this race. Hill?! 
had a case ina Singhalese. In all probability 
the condition is more common than is gen- 
erally realized aud doubtless more cases will 
be regarted from time to time. There ap- 


e pear tó be n ra@ial limits. 


~ 


Regarding incidence according to sex, it 


is dificult to raw accurate conclusions. , 


More than two hundred cases are ircluded 
in the literature reviewed herein, and in onl4 
69 was the stx recorded; of these, 45 oc- 


curred in females. "It is quite possible chat 
ea Ld 


accurate records might either modify or 
reverse the om poi ° . 

According*to age, Shepherd's? case in a 
fcrc; year old male appears to be the 
vounzest of those whose age was definitely 
known. Smitht? found examples in skulls 
Which he considered tc be not under 
twenty-five or possibly thirty years of age. 
The upper limit seems to »e restricted only 
by -he natural span of life; Sauvage!’ had 
ome example in an individual who had at- 
tained eighty-eight years. 


FREQUENCY 
Lurward? m 5 cases in ome thousand 
dissected skulls. Sauvage. in an investiga- 
tion of the museums of Paris, found 28 ex- 
amples in two thousand skulls. Smith and 
Jones*’ found 7 cases in ten thousand skulls. 
Dunng the past ive years we have seeg 
skul roentgenograms of more than five 
hundred different patients of various age 
groups and this 1s the first example to come 
to eur attention. While statistically our 
mzterlal cannot be considered sufficient to 
be sgnificant, the conclusion appears to bé 
war-anted that the condition is not com- 
mor among the average population o 
country. 







IMPORTANCE 


* While, in view of its apparent r 
the abnormality under consideration n 
be considered as more of a curiosity ghan 
of cinical importance, two writers? have 
reperted cases of death following fracture 
through such thimned areas. A compara- 
tive y trivial head injury might conceiva- 
bly -esult in extensive brain laceration from 
penetration of fine splinters of bone. A head 
injury which would cause ne more thaf « 
bruise in an ordinary ind vidual might re- 


A 


* sult in death to one whose Skull hdd these 


thin spots. The legal complications could 
be extremely involved and interesting. 


FOENTGENOLOCICAL CONSIDERATIONS 


Tere is a singular dearth of references 
and illustrations in the roentgenological lit- 
erature. Schüller" ? and Grashey' state 
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that interesting roentgen appearanges may 
be fousd. bug do. ret ingude illustrations. 
Hefn pel? does not mentipn it at all. Roger 
and Schachter” asscciate the thinning with 
parietal lacanas in a descriptive paper but 
do not shew illustrative roentgenograms. 
Pancoast, Fendergrzss and Schaeffer” show 
photographs of specimens but do not in- 
clude roentgzenogra ms. 

Moore? and Casati’ illustrated their re- 
ports with reproductions of roentgenograms 
but showed only frontal views in which a 
-hin bridge of bore covered over the de- 
fects. Judged upon the basis of their illus- 
trations the cases could, with justice, be 
considered examples of enlarged parietal 
foramina but for the fact that the individual 
patients we-e adulss, and, in such, enlargec 
parietal foramina a-e usually sharply de- 
fined, circu ar radiolucent areas.?? (Fe ? 

* Raviola^' and Rizzo” illustrate their case 
reports with reproductions of roentgeno- 





Fic. I. Tange tial view of specimen No. 12640 ın 
Warren Museum, Harvard Medical School. Com- 
pare with Figures z and 4. (Figures 1 and 2 are 

reproductioas from roentgenograms furnished the 

author by Drs. M. €. Sosman and M. S. Dono- 


van.) 
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| « 2. Superior-inferior view cf specimen Ne 12643 
Harvard Medical scheo. 
"The photographs of this specimen are eprocuced 
ir Pancoast, Pendergrass and Schaefler,? rage 11, 


r Warren Museum, 


"igures I 3 and 14., 
e 
("ams identical in appearance with ou-s m 
both posteroanterior and latera prejec- 
toas. 

Since the illustrations of Moore, Casat, 
kaviola and Rizzo were from livin= persans 
upon whom no dissection studies tad be=a 
Gone, we felt it advisable to prove besord 
reasonable doubt that our case s mded 
bilateral symmetrical thinness of (ie par e- 
tal bones. Since our patien- is new in €z- 
cellent health and prospects of auteps~ 
proof consequently remote, 1t became ap 
parent that the diagnosis woule recur 
sapport from analogy to known arate ical 
material which 
<-udies had been carried qut. Thmuah the 
creat kindness and cooperation © D 
errill C. Sosman and his assock&-, Dr. 
LL S. Donovan, I was furnished with tan- 
ential and superior inferior rcenecro- 
-ams of the specimen (No. 12645) m t^e 
"zrren Museum of Harvard Mecica 
School; the photographic ‘lustratiens o 
this skull cap are published in F zuces 13 
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de « and 14, page 11, of <The Head and Neck bees nogmally formed, by no increase in > | 
' * in Roentgen Diagnosis.’”** Photographs of wicta of the sutifres, absence of etilarge-. , 
" these roentgenograms are reproduced here- meat of he heal and lack of abnormal ° ~ 
. 7 . with as Figures 1 gnd 2. By comparison skeictal changes. Examination of the scalp *, 
swith our Figures 3 and # the similarity wiil wit determination of absence of operative ee 
T V5become apparent. scars will suffice to exclude the possibility ° 
is of trephine openings. 
LOT Eke AREAS Falarged parietal foramina differ in that ° ° 
In a given roentgenographic study it will they are openings through both tables of 
become necessary to differeneiate symmet- the skull and more radiolucent than 
/ rical bilateral thinness of the parietal thieaed areas. The parietal foramina are 
: benes from important pathological condi- usually situated nearer tie midline than 
tions. Neoplastic disease may be excluded are areas of symmetrical thinning and on 
i from the finding of (1a symmetrical bi- palpation, pulsations may be felt. Enlarged 
l lateral localized involvement with (2) parietal foramina show a hereditary ten- 
m smooth, regular margins, (3) absence of a demay,’ and this may be the most impor- 
* surrounding zone of new bone formation, tar: differential feature when one has to 
(4) lack of evidence of malignant lesions deal with diagnosis of a case of bilateral 
elseWhere in the body and (5) lack of pain thimaess in which both tables have become 
or tenderness. Pressure erosion of an intra-  perterated. 
cranial tumor would cause the defect tc be - i " 
wider at the inner than at the outer table CASE REPORT 
7 of the skull, and it would be unusual to find C. L. W., a male Chinese, aged sixty-nine, ' 
' the defects symmetrical as is the case in was admitted to St. Vincent’s Hospital on 
bilateral thinning; furthermore, in disease November 7, 1941, as a patent of Dr. George 
so advanced one would expect promounced Seheack, after having been struck by an autoe 
intracranial roentgenological manifestā- mols le. He sustained fractures of the sixth and - 
tions with symptoms referable to the brain. dose right ribs, am injury to his right hand, 
In bilateral symmetrical thinness there is TE o the scalp, uis shock. [he fyes- a 
e : ^ iu^ ence of rib fractures was ccnfirmed by rognt- 
: no increase in skull size, increased thickness geroœogical examination; there was no fragture 
of skull tables or “woolly” appearance char- of rhe hand. 
" acteristic of ostettis deformans. In addition, — He was born in California but as a vng 





the skeleton elsewhere will be negative for 
evidence of this disease. Syphilitic invelve- 
ment may be excluded by absence of posi- 
tive serological findings, absence of porous 
or “moth-eaten” bone appearance, seques- 
tration and periostitis. It is to be differen- 
tiated from osteomyelitis by lack of history 
of preceding inflammatory disease of the 
Scalp, sinuses, mastoid OF osscous system 
elsewhere and fom lack of history of skull 
traumg. There is no periostitis, seqrrestrr= 
tion of surrgundfhe bone reaction in bilat- 
eral symmetrical thinness, and fever, pain 
and tenderness tre absent. From cengenital 
defect such as osteogenesis imperfecta it 
may be differentiated by the appearance of 
bone which ptesents the impression of hav- 
ing become modiffed locally after having 
TD 













ma: had lived for many years in China wher 
acco ding to custom, he had worn a pigtail. 
However, for the past thirty years he had lived 
in Norfolk. He had been in excellent health all 
his fe and had never before been a patient in 
a bo pital. About three months prior to admis- 
sion he had had his lower teeth extracted be- 
caws: of caries. For about three years he had 





—ICKS ) ar y ; 
wakong. Inquiry into bodily fuftctions faded to 
elict any indication of abnagmality3¢ specifi- 
CHE Hcc CHANT HVS, digest rc, 
nary, cardiovascular or neurological symptoms. 

He has three soms, one* of whom lives in 






* T is son is forty-ave years of age and was born in China. 
He fess always been in goed health and own’ his own laundry . 
bus mess. To palpation he presented posterior parietal “‘soft 
sper similar in all respects to those of his father except that 
ther were smaller. For superstitious rasons he has persistently 
refuse! to permit roentgenelogical examination of his skull. á 
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! 
Portsmouth. Virgima, the othefs live in Cali- 
fornia.® e r 

Blood pressure on physkal eXamination was 
114/72. Temperature, 96° F.; pulse 74, regular 
in rate, force and rhythm; respirations 26. 

Apart from tenderness associated with the rib 
fractures ard consequent limitation of respi- 
ration on the right side, the thorax, lungs anc, 
heart showed no abaormality. The abdomen 
was soft, without loca ized tenderness or masses. 
The prostate was smell and fibrosed. The penis 
was normal as were also the testicles. The eve 
grounds were normal and there was no abnor- 
mality of necromuscular reflexes. 

The interesting physical findings were 1n con- 
nection wit) the skull. On either side of the 
midline, in the posterior parietal region there 
were palpable two "soft spots" each measur- 
ing approximately 4.5 by 6.5 cm. 1n greates- 
diameter, having the r long axis parallel to the 
sagittal line. To palpation they gave the 1m- 
epression of being depressions W margins 
shelved ratier abtegctly downward; there was 
no surrouncing elevazion of bone. In their cen- 
tral portions one paloated a pad of soft tissue 
but from th» sense of resistance one recerved 
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Fic. 3. Posteroanterio- (nose-forehead) roentgeno- 
gram of the case reported here. See text for de- 
tailed description. 


Fis. 4. Basal (parieto-occipital ) roen gregi ip of 
-he case reported here. Note similart sc P gures 
r and 2. 


ghe impression that they had a bony toor. ere 
was no localized soft tissue swelling over ese 
creas and the patient made no crnplane of 
texderness cn palpation. No pulsatiens or fuc- 
tuation could be detected and, wien :»eady 
pressure was applied over them, there was no 
-|-eration in blood pressure. These “af :»cts" 
were situated between the midline anc paretal 
prominence on either side, were symm=~eal 
m locaton and were separated from each xher 
by a bony ridge approximately 5 cm. m v ith 
waich centered on the sagittal sutare. 
was no evidence of scar from a surgscel pera- 
tiem anywhere in the scalp. The her sowed a 
teadency to thinness over the fronta. and em- 
poral regions but was moderately thick over 
the pariztals and occipital. 

In response to direct quesgioning she pz ment 
stated that he had known about these “soft 
rots" for two or three yeags and he aoa sted 
them with his attacks of vertiĝo. -t not 
possible to prove any conrection and mo -zuse 


-ere 


Was 


e wis foud for his stated unsteadines-. 


The skull and scalp were otherwise neze:ve 


Uor any abnormal findings on clinica ese &zna- 


tien. The maxillary teeth wefg present and, 
¿Tart f-am crowding of the central na-oes, 
9 a? 
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Lateral ri ientgenograms of the case reported 
here. 


PIG. 4. 


were apparently not abnormal; the lower jaw 
was edentulous, and showed no evidence o£ 
inflammation cr other abnormality. 

Because of persistent vomiting, frontal scalp 
swelling associated with lacerations and vague 
head pain all attributed to the accident the 
patient was referred to me for roentgenological 
examination of the skull. The following is a de- 
scription of the findings which are illustrated in 
Figures 3, 4 and 5. 

In posteroanterior (nose-forehead) and basal 
(parieto-occipital) projections there were bi- 
lateral excavations of the external table and 
diploe, symmetrically placed on either side of 
the midline anc separated by apparently normal 
bone approximately 6 cm. in width. These de- 
pressions. were about midway between the 
sagittal suture and parietal eminences. The de- 
pression on the laft side was slightly broader 
than that on the right—s.o cm. and 4.5 cm. 
respectifely. The éepth, from pericranial line 
to floor, was 4 and 1.8 cm. for the left and 
right depressions, eespectively. The floor of each 
depression was represented by crossing convex- 
linear bone shadows, considered t 
represent the VR is rieninigea! surfaces 
of the inner table and the floorof the depression; 


no evidence of perforation could be detected, 
te ° 


concave 


3 
i, a * & 4 
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There wag a shallow, midline grooving of the 


a 
margirs were not sharply def ned but appeared 
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sagittal suture and adjacent bone op either side, 
approximbtely L cm.. in. width: bp 
mm. in dept 

[n Iz teral projection (Fig. x) the defects were 
dip as ovoid zones of increased 


mezsuring 
about 3 


radiolucence 
1 the posterior parietal region on either side; 
s was about 6.5 cm. in sazittal length. The . 


to shade gradually into v: density of surround- 
ing skull tables. The smooth i 

out ine and presented no alaciled irregularities; 
there was no evidence of per osteal reaction or 
of Sequestration. 

Just anterior 

there were small, 
rad clecence which were judged fo represent 


lefects were 


and medial to these defects 


irregular areas of Increased 


there was 
evrlence of See between these and 
the larger defects described a»ove. 

[3 the frontal region the calvarial thickness 
was approximately c.8 cm.; over the depressed, 
areas (m lateral projection? Sit was approxi- 
mately 1.0 cm., and from that point to the inion 
there was a gradual increase in thickness. At no 
point was there any suggestion of abnormal 
skull thickness. 10 irregularity of 
cal incation, and not hing indicative of osteitis, 

Getorn ans, neoplasti or inflammatory 


depr eESsIONs for pacchionian bodies: 


no 


There was 


disease. 
A few localized areas of rarefac- M 
mudged to be indicative of slight Osteo- 


COU d be seen. 

tion, 

porosis, were seen. } b 

The-e was no evidence suggestive of fracthre, 

either -ecent or old. 
"Py strong transmitted light the scalp mal 

comic de seen in the original roentgenogram® 








and there was no evidence of local increase in 
thickness; over the parietal regions lateral to 
the depressions it was approximately o.6 cm. 
and over the sagittal crest it was approximately 
thick. Soft tissue fil ed in the depres- 
sior s but there was no bulging above the ex- 
ternal scalp line. 
There was no evidence of increased intra- 
~ 
cranta tension. All of the suture’, including the 
metaprc, were visible and nog widened. The 
dip oic vessels were not unduly progvinent nor 
were their grooves unusually deep. The sella 
turercz measured o.* cm. in depth and 1.2 cm. 
in length and showed no evidence of erosiort. 
The pineal body was not st ficiently calcified "B 
to be visible. i 
The paranasal sinuses showed no indication F 
of abnormality other than moderate thickening 
of the maxillary antral mucesa. The kutay r 
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‘° teeth were present; -he mandible wag edentu- size and the psoas shagows were sha-pi- de- 4$ 
Š " - ^" 4 
lous. e A fned * " . e ? 
e $ i . ~ . s x i 
, Roentgen examinat on oj the entire skeleton The patient persistently refused to agmu- 
m" s e "s ~ o e - 
tailed to show any evidence of inflammatory, ter derness of either renakyor ureteral egim enc 
neoplastic or other »athological involvement. detied any symptonw referable to the x ^ni ) 
à : s : e 
Particular attention was paid to the spine, tract. IP 
pelvis, femurs and tibiae but no evidence of Culture of urine from the left krirev wes " 
, osteitis deformans could be detected. sterile after forty-eight hours; the right speo- (^ 
There were bilateral renal and. right ure- men showed Staphylococcus hetultsm sme- ,* 
teral calculi; the solmzry left renal calculus was — fc rtv-eight hours. . 
in the lower superior minor calyx and measurec Roentgen ex&mination of the lungs amc hez-- s 
0.4 by 0.6 cm. There were two right renal cab revealed no abnormality; there was no sugges- P wu 
. 1 Š . - . . . T °- ^ a . ian LÀ 
culi, both m inferior minor calices; the smaller tem of pulmonary tuberculosis or neepsz^ = 
(lower) one was 0.3 em. in diameter and the The gastrointestinal tract was in*escisa-sd 
larger, about 1 cm. above it was 0.4 by o.g reentgenologically be ingested barum- sw! fe-e 3 ' 
cm. in size. The left -enal drainage system was suspension and by barium enema. There was T 
» . à » ‘ r 2 
sharply deaifed and was judged to be normal. no evidence of malignancy or other abrer- a 
There was slight dilatation of the superior mality. » t 7 
calices and renal pelvis on the right side. The Clinical €curse. The patient's receve was ¢ (sf 
right ureteral calculus measured approximately sc mewhat slow, chiefly owing to the fact tma- 
0.9 by 1.5 em.; it was ovoid in outline and had ke could not make himself understeod amc å 
caused dilatation of the ureter down to a point coald not properly understand what was sa ° 
e $ ; a , à Š i r " F z 
opposite the middle cf the sacral wing; it was tc him without the aid of an interpreter. On 
e . . e n ^ - 
movable within the ureter. Dr. Devine noted | November 22 he had a sharp rise of tempera- 
° no obstruction on catheterization of this ureter, ture to 105° F., pulse to 120 and ze-pi-arionz m i 
however. The renal shadows were normal im tc 36. It was thought that he had sone re«pa- l 
. Laboratory Findings. ü " 
Blood Nov. 8 . Nov. 12 Nov. 23 
Hemoglobin go% 90% gt 
Erythrocytes 5 , 500,000 4,600,000 4,880 cee 
Leukocytes 10,100 13,9CO 37 B50 A 
Polymorphonuc ears 71% 71% 7 
* Large lymphocytes 22 22 " 
Stab ' 2 4 "e 
Ha TW | e 
Transitionals 3 2 Myelocytes t . 
Metamyelocytes -— 
(es qme Mia 
Marked toxic gram. itc ons 
Sedimentation rate Ist hour 20 
2nd hour 60 
Blood calcium Nov. 12 10.0 me. 
Nov. 16 II.C mg. - 
Wassermann and K ine Negative " 
1 
LJ . . f " 
Urinalysis—all speci rens voided. i 
a? e 7 ! r T 5 v . > e 
e Nov. 8 Nov. I2 Nov. 18 Nov. 24 ls 
* r ~ coy 
Color e Yellow Amber a Amber Cloudy, red color 
y Reactions Neutral Acid Acid Alkaline = E S 
Specific gravity I .008 [514 [015 Eoy, e / ) { 
Albumin Negative Negative Trace Trace | 
é Sugar Negative Negative Negative Negative 
T | 0 
Mic. pus » Few ) 
s Mic. blood Occasional Few 
Epith. Occasional b A 
l Crvstals Triple phosphat arc « 
antorphous ph osp ist- ^ 
s b 
: * 2 ! : 
y á at 
^ e . » a 
ri ^5 
p. E . 1 
" " e * " 
^ : t E 
EC: - z . V à ae Alb a 4 
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* tory distress and a diagnosis of pneumonia was 
e considered but ould not be prowed by clinical 
or goentgen examinations. The cause appar- 
ently was dietary sincg, when'fluids were forced 
\ and he was placed on a digh caloric diet, im- 
B mediate improvement resulted and his -em- 


neratu ava rPCcnmira ; "1 rne 


ness Of gthe eparietal bones has been pre- 
seated. p | ° 
2 Evidente in support of this diagnbsis 
has deen submitted; briefly this evidence 
consists of: 

(a) Analogy between roentgenological 
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several authors; waere references could not be verified after care- 
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E THE ENCEPHALOGRAPHIC APPEARANCE IN TWO  *, 


<’ e ° CASES OF PONTINE GLIOMA IN CHILDREN 


. By W. [AMES GARDNER, M.D., ard EDWARD W. SHANNON, M.D. 
BETO * Diah næ Clinic 
$ CLEVELAND, OHIO 


N GLIOMA of the pons the early signe 

are cranial nerve palsies, and increased 
intracranial pressure is a late development. 
For this reason, the neurologist, at times, 
has difficulty in distinguishing between 
cases of zhoma of she pons and encephalo- 
myelitis. At the Cleveland Clinic encepha- 
lography has been performed in 2 cases of 
glioma of the pons, and the appearance was 
found to be characteristic. 

The 2 cases in which we are reporting the 
pneumo-er cephalographic appearance were 
children three and eight vears of age. In 

* both of the cases the diagnosis was either 

encephalorivelftis or a pontine neoplasm. 

* There was no evidence of increased intra- 

cranial pressure in 2ither case, and accord- 
ingly air encephalozrams E made. 

. The three vear cld girl ( diede in 


Case I) 





1. Th% encephalog-am was selected because it 
depicts well the normal contour of the pons. It is 

]j the case of e child who had been operated upon for 
a subdura! hematoma. The pons is well outlined, 
- bounded posteriorly by the fourth ventricle anc 
anteriorly b« the pontine cisterns. The thickness 


*IG. 


N of the pons :s 2.3 cm. The floor of the fourth ven. 
: tricle is flat or perhaps slightly concave, and the 
89 - è 
e normal curve of the aqueduct is well shown. 


this mstitution a short time bee, and a 
postmortem examination cínfirmec the en- 
There 


cephalographic diagnosis. was a 
marked nodular tumefaction oc tac pons, 
more pronounced on the right side. sections 


through the pons and cerebellam showed 
marked swelling of the pons, catsing a pos- , 
terior dislocation of the floor of the f u-th 





Fic. There is a marked dila-zt ea of the 


2. Lise L 
entire ventricular system with some “4&cten ng of ‘ 
the pontine eisterns and no air in the s ro gne c 


above the interpeduncular @ ter. The 
thickness of the pons is 3.6 cm. The osr ef the 
fourth ventricle is convex; the curve » te aqme- 
duct is less acute than normal, and there = zn up- 
ward bulging of the posterior portion «f —- flco- 
of the third ventricle. 


space 


ventricle. Microscopic secticns showed tac 
timor to be a spongioblastoraa pehre. This 
soecimen is shown in Figufe 4.4. 

The parents of the second chilc (Case m) 
refused to accept a fatal prognpsi: ind took e 
tie child to another hospital wher »- was f 


. [] - 
e operated upon and died a few mw this 


later. The pathological report ot a biopsy 

$&s a5 pontine glioma. No postmortem eam- 
imation was made in this casc.« 

» The pneumo-encephalographic spcea-- y 


9 a? 





r * Fic. 3. Case rr. There is a moderate dilatation of the 

* entire ventricular system with no air in the sub- 
arachnoid space. The thickness of the pons ts 4.2 
cm.* The pontine cisterns are obliterated; the floor 
of the fourth ventricle is convex: the curve of the 
aqueduct is less acute than normal; and the tumor 
has caused a slight bulging of the posterior portion 
of the door of the third ventricle. 


ance of pontine tumors has been described 
by Lysholm,!? but we feel the films in these 
characteristic that they 
should be reported. 

In the normal encephalogram the thick- 
ness of the pons, including the basilar and 
tegmental portion from the roof of the cis- 
terna pontis to the floor of the Nnm ven- 

e — tricle, measures about 2.5 to 3.0 cm., as 
i reported by Davidoff and Dv ke Howes ever, 
this is a variable figure depending upon the 
distance at which the exposures are made 

In cases of glioma of the pons, if the 
ventricular system 1s well outlined bv air, 


2 cases are so 


* ty ° 
we feel the pneumo-encephalographic ap- 
pearance is unmistakable. Both of these 
d cases showed a tumefaction of the pons 
* s which was well outlined between the floor 
= ~ - * . . 
of the fourth veftricle and the pontine cis- 
terns. These tumors produced a rounded 
*“ — e filing defecs in the floor of the posterior 
\ portion of the third ventricle and a poste- 
, rior bulging of the floor of the fourth, 
y a 
e 
e. 
. 
( ' 
re ° 
, a > e 
b E T 
e . 
8. . ' 
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FIG. 4. A comparison of the specimen in Case 1 (e7) 
E above, with a normal brzin (B) below. 


ventricle and aqueduct. There was nogir ** 
in the subarachnoid space over the cere- 
bram, and there was flattening or oblitera- 
tion of the pontine cisterns. 
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y S o .7* e CAUSING PAIN AND DISABILITY OF » i 
- THE SHOULDER * ‘ 
‘ By ALBERTeOPP ZNCFIMER, M.D. 
* Department of Roentgerolcz *, Laconia Hospital 


LACONIA, NEY RM SHIRE 
a T : 1 

) Ae the various lesions which may te wing of the scapula at the level ot ne 

induce persistent or recurrent pain acromion. Thys may be achieved 2itrer br 
and disability of the shoulder, those in- placing the patient supine with the shoulcer | 
volving the acromioclavicular joint have blade of the involved sice flat on tae cx, 
received little attemtion, although they seem sette or table, -he other shoulcer be 12 
to be common. raised according ve or by having tte -a- 
The acromioclavicular joint has an im- tent stand upright with his back to he 
portant fur'ction. The range of motion of fim ard his shoulder drawn backvæd Eke 
the arm depends siznificantly on the mo- a soldier standing at attention. [a adipese 
bility of the scapula. The mobility of the pztients and in the presence of a patkobbzic 
scapula depends in -urn on the mobility of c> increased physiologic kvphosi-, «rie 
the shoulcer girdle in the sternoclavicular scapula remains inclined. with its itfemor 
and acromicclawicular joints. These joints rm arzin pointing backward ever n the 
* render the connetticn between scapula and “attention” position. It 1s mecessary, “kere. 
sternum sufficiently flexible to permit fairly fcre. tc tilt the tube so that the cert-al rz 
extensive motion of the scapula along the points upward in these cases. [he z>- 
wall of the chest. Roentgenograms show propriate angle can be determined » palpa- 
that there = motior. in the acromioclavie- tan of the superior surface of the acrem « a, 
ular joint during zll movements of the t*- articular sur-aces standing usualy r 
, arm except pronation and supination (Fig. t-e same direction, with the joint space at 
1). This means that diminished mobility a right angle to the surface of the acrem c a. 
of the acrcmioclavicular Joint will interfere Axial projections. made through the axia 
with most of the mcvements of the arm in ether cephalocaudad or caudocepf aed. 


the shoulder. e mmy give additional information; Dut thar 
value is somewhat limited as the h-ac ot 

METHOD : T 
w t-e humerus, parts of the coracoid poocess, 


The acromioclav icular joint space is ap- aad the glenoid cavity are usual v super- 
proximately at a right angle to the wing imposed upon the acromioclavicu ar jamt. 
of the scapula. The position of the scapula Moreover, in the presence of a paamf il a-c 
is variable. In persons with a flat chest and disabled shoulder, the arm zanna wars 
a straight thoracic spine, the shoulder be abducted sufficiently to obtam a sats- 
blade is almost vertical and nearly parallel factory projection. 
tQgethe frontal plane. The deeper and With the exposure factors applied fer t-e 
rounder the thoracic cage, the greater the | ox inary anteroposterior reer tgenczrz ms ef 
angle which thè scapula forms with the tbe shoulder, the acromioclavicw ar joi t 
flontal plahe; the roander the curve of the usually becomes moderate overepesec or 
thoracic spine, the g-eater the deviation of overdenetrated, but not so muc :s ĉo 

we scapula from the vertical position. The preclude interpretation, especially if - so- 
roentgenographic projection is determined,  M-at is uSed for viewing the films B +} s 
therefore, noz by the position of the patient, roen-genogram suggests that a lesien <f the 
but by the position of his or her scapula. a*remioclavicular joint is regponsible for 
The central ray should be perpendicular to tbe complaint, additional exposures ~ith a 

: I 
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Fic. 1. Normal acromioclavicular joints. Note te variabilizy of outlines, position, and width of joint spacc:.e 


j Anteroposterior projection, as «lescribed in text. . in 
éd ` 
" lower kilovoltaee may be made. Roent- as measured on the roen:genogram taken 
genograms made at a 36 in. distance, with® at a 36 in. distance, anc is w de in th ' 
pas 30 to °35 kv. afd so ma-sec., using par- merginal than in the central areas, since 
speed screefis, are satisfactory. A Potter- the articular surfaces are usuglly conve: 
) Bucky grid neéd not be used. , as seen from above. An unusually wide l 
i joint space may indicate the presence of an A 
. OA ETSEN SE EPERRA ọ articular disc, which is sometimes found as 
The joint, space of the acromioclavicular a nermal variation, according to anatomic , 
joint varies betweéfn 2 and 5 mm. in width, ' texts? The articular bony surfaces are , — ^ 
( e. '’ f l à l 
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* smooth ard clear-cut; seen edgegvise, thes 
may be stgaight, notched, concave, or con 








® 
: agg 
i vex, and may dfer in shape in the tw« 
Joints of -he same person. The capsule is 
S . . . e 
clearly visible as a cylindric shadow con 
necting tie bony ends and raised very 
slightly, 17 at all, above their level in the 
* . r . ry . 
region of the joint space. The articula? 
bones have a fine mesh-like structure witl 
a very th n cortical laver. Sgpernumerars 
ossicles arising frcm secondary centers o 
ossificatioi, which are common in the re 
gion of the sterncclavicular joint, do not 
seem to have been observed in the acromio 
clavicular, joint.’ 
The clivicle articulates with the acro Fac. 2. Normal acromioclavicular jont, cephalo-" $ . 
mion close tO the enterior edge of the med d caudal p ‘ogection upona curved cassette pi -ced in e 
surface of the acrcmion. the axilla. The outlines of the joint, redran, are e| 
covered by the head of the humerus inthis pesit on. 
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Fic. 3. Posi-ion of the articular surfaces during forward | 4) and backward (B) motion of the arm trecrawt « 


and during normal posit: 


í f 


) amc elevation 


(D) of the arth. 





Fic. 4. Changes resulting from recent trauma of tae 
shoulder. Note stippled rarefaction of the bones 
and fuzzy outlines of articular surfaces. 


NE 


PRAC TURES AND DISLOCATIONS 


RA of the acromion amd difloca- 
tions of the acromioclavicular joint are 
mentioned in most textbooks. They are 
usuzlv. the result of direct trauma. Frac- 
tures seem to occur mainly in the lateral 
part ef the acromion, wherefore they rarely 
fnvclee the joint. Ass rule, displacement 
of -razments is only slight, and the fracture 
heals readily with a callus formation giving 
the aeromion a dense and rough appearance. 
Some-imes the fracture line is very difficult 
to recognize, and a large namber of views 
made in different projections is necessary 
to demonstrate it. Since the clinical mani- 
fescc mons are usually very mild, it is quite 
possilsle that some of these fractures escape 
recoznition. Dislocations of the acromio- 
clavicular joint are less common than frac- 
tures, the ratio being I 514 in our observa- 
tions. Usually the clavicle i Is *dislocated up- 
wa-d, with or without ov: erriding of the 
cla:cle. Downward dislocation is rare.! The 
coracoacromial and acromicclavicular liga- 


^ 
FIG. 5. Hypertrophic ( (osteo-) arthritis. 4, normal side; $, in«clved side. C, a more advanced c case, with severe 
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' Joint space possibly caused by effusion. 
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narrowing of joint space. D, another case during an acute exacerbation of symptoms, with "widening of 
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-asis 
cf «ancer of the breast. 4, joint normal; B, the 
moths Liter, a small metastasis has lodged clase 
to the a-ticular surface of the clavicle. C, five 
motas laiter, an osteophyte has formed, simul=t- 
Img eceo-arthritis. 


fac. 


, - . * * 
~ Tamer metastasis. A patient with metas 


c pent amd early phases. Later, the capsule 
beco tes enlarged and the adole bone 
rzr-f =} The joint space grows narrow, amd 
the 2— dar surfaces may appear erode. 
Compete bony ankylosis may develop. In 
oher «ases, the lesion becomes arrested 
bsfere ankylosis occurs, and the artictler 
suraces with the subchondral bone may 
then shew areas of increased density sca-- 
tered between areas of rarefaction. Some- 
times toe articular surfaces become se- 
verel- <bwrnated. At this stage of the lesion, 
rkeur atea| arthritis is difficult to disti-- 
guish trem osteo-arthritis. 

Qs-so-arthritis (hypertrophic arthri-5, 
deger=sratwe joint disease) seems to d- 
veler n the acromioclavicular joint as a 
resul- © occupateonal strain or of repeated 
traurza. A distinc tion between “traumat €” 
earc generative” osteo-arthritis 1s not 
made "eti as the two lesions are anatomi- 


cal identical. Osteo-arthritis is the most P 


ccmme- lesion of the acromioclavicular 
jant. 
hen æ that af*all other lesions combined. It 


a 
Jus ff, 


 hoenteegagmins show the czpsule defi- 
nitely enlarged, usual y wits me@derate 
widening of fhe joint 32ace, perhaps as a 
result. of effusion. At mo-e advanced stages, 
the eatticular surfaces ere ebu-nated and 
rough, and their marg ms may show bony 
overgrowth; the joint sace ma» then grow 
narrow. The subchondral bone is usually 
coarse, the bone trabec alae bei-g increased 
n thickness but dim:rished in number. 
Sometimes small areas of rarefaction are 
scattered through the area o^ increased 
density. 
TUMORS 


Metastases of cancer of the breast, 
bronchial carcinoma, and other tumors, are 
occasionally found lodged very -lose to the 
acromioclavicular joint space bcth in the 
clavicular and in the sternal articular bones. 
In 3 of these instances c zrqdual, apparent» 
lv reactive eburnation t overgrowth of 
the articular surfaces vas observed in the 
absence of clinical siges and symptoms. 
Primary new growth arising from the acro- 
mioclavicular joint was rot reccrded. 


CLINICAL MANIFESTATIONS 


Dislocations are usually recognized on 
physical examination, a though their recog- 
rition is not always easy. Fractures of the 
acromion are more ditt cult te diagnose, 
since pain and disability are very slight in 
most of these cases, as bove mentioned. 

Irrespective of its kind and stage, arti- 
tis of the acromioclav cular jcint causes 
pain in the shoulder, of-en rad ating into 
tie arm, wrist, and fingers, wizh definite 
limitation of the mcversents involved in 
bringing the arm above shoucer level, 
across the chest, and on-o the back. Prona- 
ton and supination are not mized, unless 


E IS SO severe as to prodyce a reflex | In- 


ubition; this distinguishes acrongioclavic-/ 
ular from humeroscapthlar artkritis. Bu 

the other signs and symp-oms ase not char- 
acteristic, as they may be precuced by 
bursitis, myositis, traumatic lesions of the 


ts incidence being about twice ass muscles, tendons, and bcnes of tte shoulder 


aad radicular neuritis ceased by disease of 


produces definite disability of the shoulde-4 ‘the cervical spine. A point of -enderness 
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Fic. 6. Atrophic (rheumatoid: arthritis. 7, normal side; P, involved side of a patient with atrophic arthritis 
of the hands, elbows, and umbar spine. C and D, development of ankylosis as a result of rheumatoid 
arthritis; C was taken sixty-four days after J. 
e 
e e € > >œ ^ " e 4 
ments may become injured, and the joint able from subacromial bursitis, develops oc- 
capsule may be torn. casionally either as a result of sprain, or as 
a sequela of infection of the nasopharynx. 
ae In these cases, the shadow cast by the joint 
As a synovial or diarthrodial articulation, capsule is definitely enlarged (Fig. 54), but 
the acromioclavicular joint may become there are no other changes seen on roent- 
e ~ ^ è e " ana è 
the seat of anv of thə various kinds of genograms. The lesion seems to heal spon- 
ffihytis. Tuberculous arthritis has beer re- taneously in the course of several weeks, 
corded, “8 Gonorrheal arthritis leading to and the capsule regains normal size. 
. . & ^ 
complete, bony ankyloss was observed in Rheumatoid (atrophic) arthritis of the 
)ne patient whose roen*genograms are not accom ioclavicular Joint s@metimes develops , 
available. Tropic changes, marked ov ir- in patients with rheumatoid arthritis. of 
m fegular stippled rarefac-ion of the art cular other jqnts, including these of the spine. \ 
" . . E! - i Me TR di . 
E i and para-articular bone, were observed in ^ Like the peripheral joints, the acromio- 
" 2 cases of severe brachial neuritis. giavicular joint does not show definite 
Acute arthritis, clinically indistinguish- changes on roentgenograms «luring the in- 
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e 
confined to the acromioclqvicular jo:n® 
may suggest the presence of a lesion of tris 
jotnt; but, as a rule, the whele shoulder is 
tender on palpation and pressure irrespec- 
tive of the locclization of the #esion. 
Atrophy of a group of muscles may de- 
velop, as in the presence of other diseases 
which induce the “painful shoulder syne 
drome.” The diagaosis is determined by 
the roentgen findings in a majority of cases. 


CONTF.OL SERIES 


In a series of 52 persons without any 
pain or disability cf the shoulder, of various 
age groups includarg children and subjects 
over seventy vea-s of age, calcified sub- 
acromial and subceltoid bursae were pres- 
ent in 3 instances, and various lesions of the 
cervical spine in 7 cases; the acromioclavic- 


„ular joints were rormal in all of them. 


Converselv, in 2 series of 50 cases of recur- 
rent pain ard disa »ility of the shoulder, the 
acromioclavicular joints were found in- 
volved alone in « patients, and together 


with flattening o^ cervical intervertebral 


* ° " E E Lg 
*discs in 2 instances. This would seem to 


suggest that thelesons of the acromioclavic- 
ular joint here reviewed are actually re- 
sponsible for the clinical manifestations 
described, and ars not accidental and ir- 
relevant findings. 


| INCIDENCE 
= 

During the past eleven months, when 
special attention wes paid to acromioclavic- 
ular lesions, 28 cases were observed. A re- 
view of roentgenozrams of the shoulce- 
made before that = me seems to show that 
this incidence is the usual one. Acrom:o- 
ab vicular lesyons vere about eight times as 
frequent as humeroscapular arthritis; three 


times Aş freqfent as subdeltoid and sub-* 


acromia¥ bursitis combined; nearly as fre- 
quent as the various traumatic lesions ot 
the muscles and -endons of the shoulde- 


iec zvicular Joint ` 
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#15. 8. Result of roentgen therapy. Osteo-armritis, 
with narrowing of joint space and margm:d over- 
x-owth. 4, appearance in September, ig; B, 
May, 1943. No form of treatment was g-ven dur- 
rg the interval. C, June, 1943, three weeks after 
& was taken; three treatments with scr exch were 
x ver during the interval. No other therapy was 
1 plied. 


dis-ribution did not disclose any -igmi-cant 
ardinzs. 
TREATMENT 

All of the patients were referred tc this 
department because various modes of 
therapy, such as heat applicatioms, anal- 
zescs, splints, and injectons cf a local 
-nesthetic into the deltcid rezien. had 
‘a led to produce appreciable or perm ment 
rełef. Short wave therapy was imeéfective. 


H f > | - uii T re - 4 ~ i c M e 
roentgen therapy was applied, using 140 


«v, 20 ma, o.c mm. Cu plus . mm. Al 


" š : : a ; . e : : š 
girdle in an industrial and agricultural dis- * l-ration, 50 cm. target-skin distz nce, with 


trict; and about cne-half as frequent as 


radicular neuralgie caused by disease of the through felds: 5 cm. square; direz-ed t the 
gT mion from anteriarly or* cephalad, at 


cervical spine. A study of the age and sex 


ceses of 50 to 70 r (measurec m ain, 
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e intervals of four to five days. The results 
' e were tested bw the method recently de- 
scribed.* In some of the patients pain be- 
A gan to subside rapifly affer the second 
y irradiation; in others, sx to eight treat, 
e à ments were required to bring about com- 
plete or almost complete relief. The move- 
ments of the arm in the shoulder usually 
ybecame normal about ten days after dis- 
appearance of the pain; but, some slight 
limitation, generally unnoticed by the pa- 
. tjents, tended to persist for several months. 
A definite decrease of the capsular enlarge- 
° ment was noted on roertgenograms in all 
instances, and a re-widening of a narrowed 


25 joitt space, together with decrease of the 
( erosion of the articular surfaces, was seen 


in 2 cases. Of the 11 patients treated, 5 
have: been free of symptoms for over six 
months. No ill effects of this treatment have 


b 
been recorded. 
SUMMARY 
T" I. Pain and limitation of movements of 
the shoulder are often induced by lesions of 
the acromioclavicular joint. 
ET e 
2. Osteo-arthritis seems to be the most 
common lesion which involves the acromio- 
clavicular joint. 
à 3. The clinical manifestations of the 
à 


various acromioclavicular lesions are vir- 
tually identical with those caused by bursi- 
. © tis, myalgia, radicular neuralgia, and trau- 
; matic injury of the shoulder girdle. 

4. The roentgenographic method and 


* Oppenheimer, A. Development, clinical manifestatiors. and 
treatment of rheumatoid arthritis of the apophyseal intervertebral 
joints. Am. J. RoexTGENOL. & Rap. THERAPY, 1943, 49, 49-76 
€ (see page 73). 
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the significant roentgen findings are de- 
scribed. ° 
. . ° 
& The lesions respond favorably *to 
roentgen therapy with small doses. 
- 
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ha «a 5 s FEMORAL EPIPHYSIS 
` A BIRTH INJURY* *  *« 
s By PUTNAM C. KENNEDY, M.D.T 
: NEW YORK, NE® YORK 
p ° RAUMATIC separation of the uppeg ami the reflexes were absent. The Wassermann 
femora. epiph ysis at birth is a rare and -eaction of the mother's blood ‘and the In 1lscal 
interesting lesion. Pfeiffer, in 1936, listed "€ blood was in each case negative - 
only 15 reported cases, including his own,— * copy of fhe roentgen report date: May »9 
12 from tae German and 3 from the Italian isa that the bony structure of the .cwer ex- 
ee ee : "hae vesci cremities “Is relatively normal in aop-a-arfe. 
literature. He was not aw are or 5 Ame ` » ik 
- i Ne dislocation of the hips” and meatens con- 
cases alreacy published. l'o these can now iderable atrophy 8f the soft tissues. @r May 
be added 3 more bat, even including some 38, twelve days after birth, the repom «z«« ibus 
reports uT&nown or unavailable to us, the ‘a «treak of increased density along the shaf of 
total number would hardly exceed 30. Birth -he left femur in the trochanteric regen s.. 
i fractures through tae diaphyses of clavicle, oroòably a periosteal reaction." 
humerus and femur are common and well The infant was admitted to the Orthgpedic 
known. Seraration at birth of the humeral Service of St. Luke's Hospital on Jume 4. nme- 
e epiphyses and he ower femoral epiphysis ‘"™ days after birth. There was a string frog- 
M is less frecuermt bat has often been de- like deformity of the hips, caused by marked 
wm "LL of 1. | Jue Hex on, abduction and external rotacmr. The 
© scribed. This is not true, however, of sepa- a sia | | 
. > ; we — thichs and hips were swollen, indurated and dE- 
ration of the upperfemoralepiphysis. Inthe — 1^ oy blaish-red. There was mar! El 
did colored bluish-red. ere was marked lm ta- 
last ten Tw neither the Lying-In Hospital tier. of motion at the hip joints and ai= in the 
„nor the Woman s Hospital (both in New  krees and ankles. It was impossible t bring the 
York City) have a record of such a birth *thighs into a normal position or to extend the 
" injury. Moreove er, roentgen examination Is less at the knees. On each side was = -alrpes 
essential in its nenosia. as will be appar- ecvincvarus deformity. Neurological ez mina- 
ent in the following case report: tiom revealed normal reflexes in the head and 
. arms but no reflexes in the legs. The san of the 
The patient, A. B , a baby girl, was born,at fæ- and shims seemed unusually shir^, sı zgest- 
term May 16, 1942, in another hospital. A ing trophic changes. The baby c-stamtly 
„transcript of the record from that institution dziobled urine and this possible indsweancn of a 
“w@Btes that the position of the fetus was per- neurological bladder, coupled with tie absent 
sistently occipitoposterior. Low forceps were rctexes and the skin changes, led toa ter tative 
applied a te- thirteen hours of labor. Rotator — d'aznosis of spastic paraplegia, asso-mr ei with 
could not be accomplished and the head was a spina bifida or spinal birth injury- ho mami- 
delivered in the posterior position. No difficulty fec spina bifida, however, could be fund on 
or unusuel manipulation is known to have oc- p yvsical examination or later by rocr tzenogrEa- 
« curred in the extraction of the legs. It is possi- pav. The Kline test was negative. 
ble, howeve-, that a'ter this operative delivery The diagnosis was clarified on viewing the 
resufcitation was nee essary and the baby’s legs — rcentgenograms taken on June 4, the lay of 
, may hgve »sereabncrmally or forcibly hanclec, admission (Fig. 1). The uppér end ot each femur 
during ts »rocedurz. eas cisplaced outward and pue from its 
Examination of tke infant immediately after usual position in relation to the ES 1 um. Ae 
birth revsaded no abnormalities, except of the — !zrze mass of heavy callus, quite dense and rot 
4 "ower extremities. The thighs were abducted. daty, syrrounded the uppet end ef sh: right 
‘ thë knees flexed and the feet deformed (bilatera * femur. There was a well marked subperiosteal 
va clubfoot) Each leg was apparently paralyzec _ cection (new bone formation ben=a-h the 
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TRAUMATIG SEPARATION OF THE UPPER 


* From th- Department of Diagnostic Roentgenology, St. Luk s Hosp tal, New York City: Dr. Eric J. Ryan, Pyeccer. 


T Senior Resident in Rad ology. . 
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( FıG. 1. Roentgenogram taken on admission, nineteen 
days after birth. Note the heavy callus and prom- 
inent subpericsteal reaction around the proximal 
i end of each shaft, which is displaced upwfrd and 
outward. The hips are held in a frog-like positioa. 
raised-up periosteum) along the proximal two- 
thirds of the lateral aspect of the femora shaft, 
". ^ and a fainter, narrower strip along the whole 


medial margin. The reaction was widest and 

most prominent in the region of the caj us. At 

the upper end of the left femur was situated æ 

smaller mass of callus, mainly on the upper and 

lateral aspect. From this a wide, very dense 

e zone of subperiosteal reaction extended down 

e along the lateral edge of the shaft to about the 

mid-point and apparently continued to the dis- 

tal end, though visible only along the medial 

border. No fracture of either femoral diaphysis 
° was seen. 
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* Eeentgenograms taken at later dates show 
prozressiv® organization and absorption of the 
callus. On July 14, two months Postpartum, 
the% is still the frog-like position of the legs 
(Fig. aJ. The space between each acetabulum 
anc she upper end of the femur is still widened. 
The callus is now organized into new bone and 
forms a compact, smoothly outlined mass sur- 


*ou ring the proximal end of each diaphysis, 


the original outlines of which are still discerni- 
ble within it. & wide zone of dense, laminated, 
subperiosteal new bane formation extends down 
the lateral border of each femoral shaft to the 
dista end. 

Cn August 25, a little over three months post- 





Fri 3. Roentgenogram about three months post-e 


parcum, legs forcibly adducted. Further absorp- 
tior of callus and subperiosteal new bone; recon- 
st" ction of upper end of each femur. 


partum, this periosteal reaction is much less 
prom nent (Fig. 3). The club-like enlargementat 
the proximal end of each diaphysis is smaller 
and considerably remodeled. In the abducted 
position. the space between acetabulum and, 
femar is still widened; in forcible adduction tffis 
distance 1s not so great. The upper end of the 
shaft in either position is higher than normal in 
relazion to the Y-shaped fissure of the acetabu- 


A, 


t lum 
On October 9 (Fig. 4 and 5), about five 
" mortis after birth, the evidences of previous ° 
inju`y are almost gone. The pgoximal end ef 
e each femur, through absorption and remodeling 
eand tarough the growth proces& of ossification 
of tac neck, has an appearance mora like the 
i . "nunmal, AGauction is still maintainéd and i£ 18 
impossible to bring the legs togethtr. There is " 
^ — Fic.2. NS two months postpaftu n. The ø still catward and upward displacement, as will 
z callus masses have undergone considerable ab. be seen on comparison with roentgenograms of 
, sorption and organization. Note the wide zone ofg à normal five months old child (Fig. 6). The 
subperiosteal ,ffew bone formation along esch — nucleus of each capitel epiphysis is ossified. 
shaft. > « ° Daring this period corrective measures were 
"s 5 . 
je . - è 
; ` k 
no. 
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a applied to -3e congenital equinavarus deformis 
ties of the ter but mo treatment of thè hips was 
»* instituted ° 


Li PERATURE 
4 
[he paucitv of reports in the literaeure, 
especially in Amer can or English journals, 


prompts a -ather complete résumé of them. 





e 

Pfeiffer states tha: Pforte? described the” 

first case in 190+ but Ehrenfest? alludes, 

without -urther particulars, t$ 2 cases re- $ ee ee sc 

ported bw Foersterling in 1898. There is E ds i i 

also an ir tīguing will-o’-the-wisp reference _ l - i 

in Poland’; large monograph, published "^ 5 Kcentgenogram about five mus ee 

in 1898: Poland? quotes Simpson who dnd "dr oe tag age ipes ve - -> 
proximal ead of each femur is still dssplac=i up- d 
ward anc outward. The osseous nucizus c sach Fm 
femoral head is faintly visible and corr-ct « q laced : a 
ir the ace-abulum. ) 

1 
anc add 3 cf his own. Since then Meier” has UN 
cantributed 2 more examples (1939 . : 

i In the United States, on the other wad, 
Truesdell reported a case as early as rotg. 
à M hs author, who has had a wide exper ince as 
«rti birth fractures and epiphyseal ajur- 9 ' 
| zs, correctly described the lesion and mub- 
. . | saed goo 1 roentgenographic studies ct -.'? 
Fic. 4. Rceacgenogr:r about five months post- Pn 1935, Snedecor, Knapp and Wik™,! 
partum. H ps still fexed, abducted and externally 
rotated. Renoedeling process well advanced. At the | 
proximal ea1 of the right femur the original out- cee AL ‘ 
lines of the shaft are still visible within the or- ` 
ganized cal us. 
e 
" e 
quotes Kistner who quotes Thudichum T 
m55) as knowing of a case of separa e. 
tion of tte upper femoral epiphysis, l 
apparently reporæd by a man named 
Bertrandi! Nathan’s case’? and Puppel’s® 
case were describec as examples of trau- ) 
matic dislecation əf the hip at birth. i 
' Harrenstar’ and Camera! independently * 
afl almost samulcaneously reported their ie 


series of o: serv atians from which they cor- 
rectly Appraised che true nature of the 
injury affc the resultant lesion. Kleine,’ in 
1933, dispreved the contention of Nathan 
/ nd Puppe. and showed that their cases, 
alomg witl ais, were instances of separation 
of the epivhysis. It remained for Pfeiffer," | s. R 
à ; ; o. koentgenograms of the hips jn a ne mal «EF dd 
in 1936, tc review and summarize the previ- aged five months. Above, in usu: Fuad itin. Faw "T 
ous articles, hst the cases known to him, * gh gsir Bex oa, abduction aoier — "s 
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who probably ditl not have access to Trues- 
» ,dell's paper, regorted' 2 2 instances of birth 
injury to the upper end of the femur to 
which they gave tMe name “traumaczic 
ossifying periostitis of the newborn.” The 
roentgenograms of their cases, together 
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EL. 
4 YRS.OLD 
I -eonuc CJ=CARTILAGE 
A&B After Kleine. C,D,E After TAERE US S 
Fic. 7. Diagrams showing development of upper end 
x of femur. 
E A, at birth. Shaded structure (e) is the large 


cartilaginous upper femoral epiphysis. 
B, osseous structures present at the age of two 
» years. 
. C, at birth the femoral head and both trochanters 
are included in the cartilaginous epiphysis. 

D, at two years of age the head and trochanters 
(g.t. and 7.4.) are considerably separated through the 
growth of the femoral neck. 

E, at four years, the separation is complete. The 
head and greater trochanter each have a bony na- 
cleus and separate growth disc. 


with the histories and end-results, show 
that they really are examples of traumatic 
separation of the upper femoral epiphysis. 

There are: alsoea few articles?!’ which 
we have bean unable to obtain bu- their 
titles suggest additional data on this 
subject. Two 
in Thorndike and Pierce's^ large chart 
(H.K.P. and R. G.) but only fragmentary 
details are “givens Undoubtedly several 


D . 
probable cases are listede 


the- : instances of this injury have been rec- 
ognized By keen observers but not, pub- 
lish zl. 
least 3 
paper® 
bAef accounts of many of the cases in 
the .iterature follow Table 1 and’ 
Fig 8): 
CASES FROM 
Truesdell (1q18): 
by breech extraction. 


typical cases besides the one in his 


(see also ' 


THE LITERATURE 

Breech presentation, delivered 

Great difficulty in delivery of 
show ders and after-com ng head, aecessitating vigor- 
ous Manipulation of lower part o£ infant’s body. At 
birt, discovery that baby did not move one leg. In 
a few days, large and firm swelling of thigh. One 
month later, swelling diminished ¿nd function largely 
rescored. Three months after injury, fite motion at 
hip but bony thickening felt in upper thigh. No treat- 
mer t. 

Kcentgenograms (Fig. 8, 4, 5, C): 
pos nartum—upper enc of femur displaced laterally 
from acetabulum; large, fluffy callus formation 
arcc upper end of shaft. Four wgeks postpartum— e 
still ateral displacement; callus danser; subperiosteal 
new bone formatior bereath stripped-up periosteum 
alomg proximal two-thirds of shaft. Three months 
postpartum—still lateral displacement; callus now 
organized and large mass of new bone surrounding 
upger end of shaft anc region of lesser trochanter; 
ma-ked subperiosteal new bone formation; ossific* 
nudeus of femoral heac already present on affected 
side but absent on the other; accelerated growth of 
affected femoral neck. 

Yathan (1928) [From Kleine]: Version and breech 
ext-zczion. During prolonged delivery it was neces- 
sap" to pull strongly on left leg. At birth, this leg 
sw. len, slightly shortened, externally rotated, ab- 
ductec, and immobile. First seen by Nathan three f 
an. ome-half months after injury; roentgenogram es? ° 
thts -ime showed femoral shaft displaced upward and 
upper third of shaft bowed outward (varus-like). 
[rested for eight weeks by "reposition"— plaster im- 
mo'lzation in mid-abduction and strong internal 
rotacion. One and one-half years after birth, position 
of left femur normal on roentgenograms. Nathan 
corsicered this a case of traumatic dislocation of hip e 
bur later authors (Kleine, Pfe ffer) disagree wyth 
him x . 

ý erarrenstein (1929): Case 1. Version and breech 
extraction. Difficult delivery, including unsuccessful 
strong traction on right leg. After birt, doughy 

valling and no spontaneous mov ement in right hip; l 
upær femur displaced laterally but leg held in ad, 

‘en. Pain on passive motion. Three weeks’ treat- 


Two weeks 


duz 
mert in a form of extension with vertical traction And 
ocezsional lateral pressure on the femoral shaft. After 
roemtgen examination showed improvement treat- 
emert was continued fcr three more weeks. One and 


‘| 'ruesdell; ?! fer instance, Rnowsofat ° 
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* New cases added to PreifFer's list. 


one-half yeers after in vry, shape and motion of hip 
normal. 

Roentgemograms: Seventeen days postpartum 
right femoral shaft displaced upward and outward; 
upper limit of diaphysss less sharply defined than on 
opposite side; fluffy ca lis on medial aspect of upper 
end of femur. Five weeks postpartum—less displace- 


ment; callus compact ard spread out over upper end. " 


One and one-half vears postpartum—position good; 
ossific nu#eus for femeral head larger than on unin- 
jured side; ca-tilagincvs disc between head and neck 
narrower than on uninjured side. 

Case ir. Version and breech extraction. Difficult 
delivery, w-th unsuccessful strong traction on right 
leg in order to disengage foot wedged between fetal 
head and maternal pe vis. At birth, hip swollen and 
immobile, cowtmuing thus for four to five weeks. - 








Ka di 
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a » Dess 
Cear Pas- | Time Efd-Result®at j 
Case W thor uà Method of Delivegy Poe | bit "nb di Time of Last Tre:stme-t 
Re- a F-—st Fina! . 
ort e Ex onm@ | E-ammation Exam@hation 
na 101 | 
I | Pforte go8 | Version and extraction z8 days + 
| € autopsy | - 
2 | Truesddl 918 | Breech extraction tg 3 mo. Organized callus; | None descr lec 
free motion at hip 
3 | Winter 927 | Version e Unknown + | è 
| autopsy 
4 | Nathan | 928 | Version and extraction 20 mo. Good " Kepositica"; i9» aeerir-- 
| mobi ization Y. id Js 
| duction ar] ime- ial r»- 
ta-ion 
5 | Harrenste n, Case 1 929 Version and extraction E i9 mo. e | Good sh@pe and Extension, wert c3 traz- 
function tien +lateral pres=ire en 
shart 
6 | Harrenste n, Case r1 | 929 | Version and extraction = II mo Coxa vara None j 
7 | Camera Case 1 93 Version?—bkreech 2 2 v1 
extraction ` 
8 | Camera. Case 11 930 | Version?—breech 2 2 v1 | Severe coxa vara 
| extraction | : 
9 | Camera Case 11 | 1930 | Version?—breech [- Unknown | 
| extraction e | 
e 10 | Puppel e 930 | Version and extraction : 9 mo. | Return to normal | Abduction 
11 | Kleine 933 | Version and extraction 1 7 mo. | Severe coxa vara Supporting: fixa3cr band- 
| - | age; abduction, sb zht i: - 
terra! rota con 
12 | Med. C inic 935 | Version and extraction E Unkrown 
13 | Snedeco-,* Case 1 935 | Version and extraction £ 4 mo. Callus organized None 
14 | Snedecc-, Case i1 935 | Version and extraction > 24 days Large callus None 
15 | Pfeiffer, Case 1 936 | Version and extraction ra] 4 wk. + None 
e 6 tu tC sy 
16 | Pfeiffer, Case 11 936 | Version and extraction Es I4 mo. Return to normal; | Lcrenz primary pe3itioi 
| | no coxa vara 
17 | Pfeiffer, Case 111 936 | Version and extraction g 7 mo. No coxa vara [ibial extezsior xctien 
18 | Epstein ard Klein 936 | Version and extraction 
1g | Meier,* Case 1 939 | Breech presentation and E I vr No coxa vara F.> tension; «95? devion :t 
extraction hip: intern: | raat >n 
X | Meier,* Case r1 939 | Version and extraction "x 8 wk.+ Mild coxa vara None 
| iutcpsy 
21 | kenned^* 944 | Head presentation low |* 1% c mo. | Poor; still abducted. None vet 


and e xternally ro 


| tated 


xpectant treatment at home fcr varicus rez sons. 
Partial return of active motion at end of seve 1 weeks 
but full range not till eleven months ‘even then, 
slizktly limited extension). 
Roentgenograms (Fig. 8, D, E): Seventeen dass 
pestpartum—upward and lateral displacemmt ef 
roximz] end of femoral shaft; upper lime of 1) aphr- 
«is fuzzy and surrounded by callfts. Seven e-x7 posz- 


part im—callus increased but compact; s: bper ostez] 
3 j ^ O SEE FU AEAB 
new bone formation along Wpper third œ -haf-. « 


raght months postpartum—jfemorad head m clers 
visible on affected side but nog on other. Pleven 


,months postpartum—-still slight laters! disolace- 


ment; head nucleus larger and growth dsc rimower 
on affected sice; femoral neck ani medial bosder of 
upper shaft curved on injured sid@ indicatis com 


jara deformity; diaphysis shertered o.5 >m. 
è ; . 
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Puppet (1539) [From Kleine]: Wersiog and breed 
extracáion. Traction cn right foot. On fourth day 
after birth, swelling, shortening, external rotazon 
and limited motion of right thigh. Treatment ir ab- 
duction. Incem plete serial roentgen studies.e 

Roentgenozrams: nne days postpartum-guppe! 
end of right emur higher than left. Six weeks post 
partum—stil! high; faint, fan-like callus at upper enc 
of right femur. Ten months postpartum—full resta, 
ration to narmal. Purpel considered this a case o 
traumatic dislocation of the hip but later author: 
(Kleine, Pfeiffer) disagree with him.é 

Kleine (193°): Version and breech extraction, ne 
cessitated by placenta orevia in thirty-fourth week o 
pregnancy. Traction on right foot. On third day 
right thigh swollen and painful; right leg shortene 
and externa ly rotated. Treated for four weeks wit! 
Pappschieng supporting-fixation bandage in abduc 
tion and slight internal rotation. Active motion pos 
sible after ee month and full motion after three 
months. 

Roentgenograms (Fig. 8, F): Five days postpar- 
tum—upper ead of rizht femur displaced upwards 
and outwarcs; slight amount of callus. Ninetee: 
days postpartun®—larze callus mass around upper 
end of femur; subperiosteal reaction along proxima 
third of shaft. One month postpartum—callus in 
creased in size, density and compactness. Three 
months ‘postpartum—callus absorbed and or 
ganized. Six months postpartum—slight elevation 
bowing and widening of upper end, indic@ting 
traumatic ccxa vara deformity; ossific nucleus o 
head present on aftec-ed side. Seven months post 
partum—coxa vara; advanced growth on injure 
side, with larzer head nucleus, narrower growth cise 
and increasec width in region of trochanters. 

Snedecor et cl. (1935): Case 1. Version and breec! 
extraction. Forty days after birth, pain and lime 
motion noticec in thigh. No treatment. 

Roentgenozrams (F g. 8, N, O): Forty days post 

hrtum—-callus around upper end of femoral daph- 
ysis; subperiosteal new bone formation along up 
per fourth of shaft. Four months postpartum—callus 
absorbed anc organized and upper end of femur re 
modeled; traces of injury still present. 

Case 11. Version and breech extraction. Soon afte- 
birth, left lez swollen, discolored and painful. Ne 
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Fic. 8. Diagrams of several cases from the literature. 
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rreatment® E ome fellowgip staled thet Er recov- € 
ered completely. " - 2A 


Roentgencgrams (Fig. 8, P, 9): Fxe day- post- 
A . © . 
partum—no displaceme&t or callus. [wer y four f 


days postpartum—large callus aroune upper end of 







fourth of shaft. 

Pferffer (1936): Case 1. Version and breech *x-rac- 
tion. Right upper arm fractured at bista. La=r par- 
ents noticed swelling of left hip. Eighteen cays afte 
birth, marked swelling, loss of active mete, 9a mfu 
passive motiboa. Planned treatment me cocrec out 
because babr soon died of pneumonia 

Roentgencgram: About eighteen da’: pestgastum 

upward and outward displacement cfowore- erd ot 
femoral shaft; callus mass surrounding it. > 

Case 11.°Version and breech extracion. Tnmedi- á 
ately after birth, right thigh swollen, dxcolered, 
erepitant, excernally rotated, and immelic. OF six- f 
teenth day postpartum, swelling dmiashad and | 
plæter cast applied in the Lorenz prm ary 75s tion 
“tor about two weeks). Two months afer moar> ex- ~™~ 
amination skowed free motion in affe ted i. 

Roentgen grams (Fig. 8, H, 7): Three days post- 
partum—tpper end of right femur 15s»hc-l out- 
wards and upwards; no callus visible >:xt=2_- days 
postpertum—beginning callus formatier. Feir weeks 
postpertum—still outward displacem-: t; la-ze cal- 


desarcund proximal-end-of diaphysis; promeestswmb- 2 | 
pemosteal pecction along upper third ef sheet. ossific 
nucleus, of femoral head already discemiis« om in- 
*ured side. Fourteen months postpartum—ossific 
heed epiphysis larger on injured sid- tii or the 
ether; head epiphysis correctly placed r acess rum, 
both sides; ro coxa vara deformity. T 


Case iir. Version and breech extrac ior. t4e-ring 
»17sidan had diagnosed "dislocation-f774— and 
applied cast. First seen by Pfeiffer s weeks 
partum; right thigh then swollen and rrt leg visibly o 
shcrtened. Plaster cast with right hip in aix uection 
and fexion (Lorenz primary positpm) but , 
ceemed unsatisfactory as promoting Ceselep eat of 


X iet. 


T «d 


coxa vara. Then longitudinal tibial ttecmoa anti 
displacement corrected, followed by cast wt I iwin 
abduction. About four and one-half months after 
birth, active motion when cast remewe 1. * sever 
mentks hip ippeared normal but stil 3l ght limita. 
tion of abduction. 


A, BPapd C, eVolution of callus, at first flaky and fa ly compact amd organized. 

D andg®, marked displacement of proximal end cf c ap ysis. e . 
F, very early appea-ance of callus (c), five days fter birth- 

after We ne's photograph of baby three days ollewing birth 13Jury. 


H and J, premature ossification of capital epiphysis o^ in ured de, as early as four wetks afte: birch 

9, K and £, characteristic stages of lesion. è 

M, diagram of Meier's autopsy specimen: c, callas; f2- +c, osseous growth of femoral nec- pius c llus: 
5-p.r., subper csteal new bone formation; j.c., intact oim@t cc psule; 77. avulsed cartilage of lesse wromantr. + 

N, O, P ard 9, Snedecor's 2 cases, called “traumatic ossifying periostitis" but showing cha: acieretzs v 


other cases of epiphyseal separation. 
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Aboudsix @eeks postpartum— 


emoderate sbductioW, proximal endeof femur dis- 
placed, upwards and outwards; small amount of cal- 


lus. About eight week postplirtum—displaced 
higher; in Lorenz position; apparent severe ccxa 
vara; more callus visible. About five and cne-hal® 


months postpartum— proximal end of femur w dened 

in region of trochanters; ossific head epiphysis al- 

ready present on affected side and correctly placed in 

acetabulum. Seven months postpartum— norm al po- 

ition of head and shaft on each side; no apparert 
coxa vara deformity; head epiphytis larger aac 
cartilaginous growth disc narrower on injured side; 
il. slight thickening of upper end of femur in tro- 
chanteric region. 

Meier (1939): Case r. Breech (footling) presenta- 
tion and extraction. Traction on left foot because 
umbilical cord caught between legs. Delivery not 

. dif&cult nor prolonged, however. Four days a‘ter 
birth, swelling and limited motion of left thigh. Nine 
days efter birth, swelling, abduction, external rota- 
tion, and slight crepitus on passive motion. Treat- 
ment—form of extension with go? flexion at gipand 
internal rotation. At four months of age no limitation 
of motion, at eight months patient stood alome, anc 
at one year patient walked alone, without etos 
impairment. 

Roentgenograms (Fig. 8, 7, K, L): Ten days post- 
partum—upper end of left femur displaced upwards 
and outwards anc externally rotated; onc lose inspec- 
tion, faint callus formation and periosteal @eaction 
could be seen. Five weeks postpartum—large callus® 
mass around proximal end of femur; wide zone of sub- 
periosteal reaction along medial and lateral borders 
of upper three-fourths of shaft. Ten weeks post- 
partum—callus denser and more compact; subper- 
osteal new bone formation advanced. One year post- 
partum—upper end of left femur thickened: head 
epiphysis larger and growth disc narrower on in- 
jured side; increased growth in lesser trochanteric re- 
gion on injured side and possible ossification of lesser 
trochanter nucleus. 

Case 11. Version and breech extraction. Premature 
birth, transverse position, prolapsed cord. Weight at 
binthe- 3 1800 grams; P: ct swelling of right hip dt- 
tected four weeks after delivery; also external rcta- 
tion and 1 cm. shortening of right leg. No treatment. 
Infant died at eight weeks of erysipelas. Roer tgenc- 
gram similar to first case but changes less exteasive. 

Autopsy findings: el'emoral diaphysis externally 
rotated almost 9o? in relation to the neck. Upper 
femoral epiphysis slipped medially on the top curved 
surface of diaphy: sis. Angle between neck and shaft 
narrowed 4 to 5^. Callus at proximal end of diaphys s. 
No changes in actu&l head cartilage. Joine capsule 
and ligamentum teres intact. No increased joint fluid f 
or old hemorrhage into hip joint. 
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ANATOMY AND PATHOLOGY 


At birth the upper femoral epiphysis x 


a single large mass of fartiluge surmoun ting 
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the s ightüy convex upper end of the shaft 
(Fx. 7». F rom it are derived the heafl and 
both ends. The osssous nucleus of 
the famoral head does not appear till the 
fifti «o seventh mor th of life (Hodges). The 
nuc eus of the greater trochanter does not 
beg n to ossify until the third or fourth 
‘ear. In the meantime growth of the femo- 
ral neck proceeds steadily, lengthening the 
distamce bet'veen head and greater tro- 
chanter until in a four year old child, they 
are completely separated (Fig. 7, C, D, E). 
At this time there is a definite growth disc 
of cartilage between each of these bonv 
epirhyses and the neck. The growth of the 
neck also separates the head from the carti- 
lage of the lesser trochanter. The hip joint 
capsule is attached to the femoral neck 
beyond the head; at birth the attachment 
is proximal to the junction between bony 
diaphysis and the upper cartjlaginous epiph- 
ysis -n early years the periosteum over this 
junction is very tough and strong.” 
Wt en violence is exerted at birth on the 


upper end of the femur the cartilaginous 


mass as a whole is displaced medially and 
downward off the curved upper surface of 
the diaphysis. The periosteum is stripped 
up tor a variable distance down along the 
shaft, sometimes as far as the distal end. 
There is hemorrhage at the site of epiphys- 
eal separation and benea:h the torn- -up 
periosteum. The } joint capstle and ligamen- 
tum teres remain intact, however, and th 
cart laginous femoral head is lodged in the 
aceta ulum. No dislocation of the hip joint 
is therefore present (Fig. 8, M). 
Reparative processes begin immediately, 
marxed by the swift production of bouy 
callus. This callus is usuallv abundant and 
forms a large, irregular mas& around the 
gros mal end of the diaphy si$ and the base 
of the displaced epiphysis. There isza larger 
amount, as a rule, on the upoer outer*aspect 


thar on the inner. A great deal of the callus. 


(especially in severe cases) lies outside the 
raised periosteum. Beneath the latter, new 
bone formation takes place rapidly. The 
next steps are the absorption and organiza- 
tion of the callus and subperiosteal osseous 
tissve The club-like mass gradually disap- 
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thed by combifing trac- 
e rotation; end in a third, 
by esing traction plug abductioa and rota- 
ter. movements. Fixation of the pelvis was 
a prerequisite. Gurlt's* exper. ments. are 
cited by Ehrenfest and Meier as show ng 
that the epiphyseal separation could be 
produced onlyeby strong traction together 


wit -ecation or abduction. 


liza Wene; Ina 


CLINICAL CHARACTERISTICS 


^ a» [he cbstetrician is usually unaware at 


t 


the mement that the limb has beer in- 
jured. He can often hear®the "crack" when 
a ben~ saaft is broken but no audible scur d 
attenes the separation of the epiphysis. 
Pforte, it is true, is said to have heard a 

"thac" But his case is the exception. The 
ebs‘emrieaan in Nathan's case had a “feeling 
tha something was broken” ard Harren- 
ste12, in his experiments, "felt something 
give wav." 

In ¿brost every Instance, however, tae 
mjury is not apparent till the lelivery is 
compl-tel. Then it will be noticed that the 
bab. coes not move one leg. Swe line of tne 
thigh nay or may not be present so soon 
M the first is overlooked and the second is 
sight or absent, the injury may go me 
teeted fer a few days but by that time 
many sus are present, loudly p-oclain ing 
it. These are: (1) marked, firm swelling of 
the affec-ed hip and thigh: (2) slight bur 
noti æa le! = shortening of that leg; (3) mo 

active metion at the hip; (4) pain on at- 
tempts a® passive motion; b (c) external 
rotation. Also present sometimes are: (6) 
bluish+ee discoloration of the -high; (>) 
crep tus with passive movements; (8yab- 
ducton cr (9) adduction. The siortenng, 
exsern:] sotation and abduction have oc- 
casicnzlly been npriced at the time cf birth. 

The swelling gradually subsides, lasting 
from **c weeks®to two montls. In its 
place a “Hong thickening" can be felt in the 
upper thmh, caused by the calys mass 


arcuad the upper end of the shaft. Atter* 


about a month partial active motion is 
isualy resupted and after two to fy 
months free motiofi. The latter, however 
may be postponed i the, severer cases. 





Md ROENTGEN®@GRAFHIC CHARACTERISTICS 


The first roentgencgraphic e gn $s dis- 
placement of the upper margin sf the femoral 
diaphysis, always outward anz usually al- 
ways upward. This can be ascertained by 
comparison with the structures of the othere 
side and by noting the position of the proxi- 


*mal end of the shaft in relation to the Y- 


shaped fissure of the acetabulum. In a few 
severe cased the end >f the shaft is seen 
above the upper lim t of the Y-fissure, 
lateral to the lower portion o^ the ilium, 
but usually it lies belcw or at the level of 
the fissure. In most instances the diaphy- 
sis 1s externally rotated; it may be either 
aoducted or adducted. 

Faint callus shadows can be discovered 
during the second week, thcugh in one 
instance (Kleine’s case, Fig. 3, F) as early 
as the fifth day. After the first two weeks 


. ° E s. e 
the callus is readily visible? usually abun- 


dant and forming a club-like mass around 
the proximal end of th» diaphyss. At first 
t is flaky or cloudy but later (fourth week 
ind following) it becomes more compact, 
nére dense and more heavily calcified. ° 

At about the same tine as the callus the 
characteristic sign of subperiosteal new bone 
,ormation, a result of -he avulsion of the 
»eriosteum from the ccrtex, makes its ap- 
pearance. This extends distally from the 
upper end of the shaft for ver able dis- 
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*tances, often beyond the mid.point an fe 
occasionally to the lower end. ^s -he call 


becomes denser, so does the subperiosteal 
tissue. The upper limits of this periosteal 
reaction can often be seen, inccrporated in 
the mass of callus. 

During the second and third months the 
callus and subperiosteal new bcne undergo 
arganization and absorption. The club.liRe 
mass becomes progressively smaller, its 


(^ 
edges smoother and its mternz] structure 


trabeculated. Reconstruction ard Mxodel- 
ing of the femoral neck and upper diaphysis 
are apparent in the roentzenograms. Theré 
may still be outward and somet mes &p- 
ward displacement of the diachysis, de- 
pendent on the severity of the injury and 
'tne subsequent treatmeat. 

-Another characteristic sign is the pre- 
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EN pears and the femoral shaf:*andBneck are 
e pa © TaconStruc&d and remodeled, aided by the 


osseous growth of the neck proceed mg 
regularly upwarc from tne diaphysise As a 
. matter of fact, the growth of the head amd 
*neck in such an injured femur is accekr- 
e ated, temporarily at least, and it is common 
maturely. When the bony nucleus of -he 
opposite capital epiphysis appdars, It Is seen 
to be obviously smaller than its fellow on 
the injured side, and the cartilage space or 
growth disc between nucleus and neck on 
the sound side is considerably wider. 
Part ofethe above knowledge has bæn 
obtained from study cf roentgenogrems 
and part from examination of specimens 
dissected at autopsy. Meier, for instar ce, 
described the pathological changes present 
in an infant dvirg of erysipelas eight weeks 
° after the birth yjury (Fig. 8, M). He found 
the diaphysis of the affected femur ex-er- 
nally rotated almost go” in relation to the 
neck. The upper cartilaginous epiph»sis 
had slipped medially on the top curved 
*surface of the diaphysis, narrowing the 
angle between neck and shaft by about < 
There was bony callus at the proxima! i 
of the shaft. No changes were present in the 
cartilage of the head itself and the joint 
capsule and ligamentum teres were intact. 
There was no evidence of increased joint 
fluid or of previous hemorrhage into the 

ini cavity. The cartilaginous lesser -ro- 
chanter had apparently been avulsed along 
with the periosteum. 

Harrenstein had previously deron- 
strated the results of this injury procuced 
experimentally in dead newborn inta^ts. 
The cartilaginous upper epiphy sis Was sep- 
arated, all in 5ne piece, at its junction with 


rated frdm the cortex; the joint capsule was 


intage“and not perforated. 
a 


a. CAUSE OF INJURY 

* All writers are agreed that an unusually 
forcible manipulation of the infant's leg 
is the cause of the injury. This is also the 
case in birth fractures of the femoral shaft 


s or separation of the lower femoral epiphy- 
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for the nucleus of the head to ossify pre- 


the digphysise The periosteum was scpa-, 
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sis. In roughly half he cages of shaff frac. 
tures delivery has been by breech extrac- ° 
tion, o`ten following wersion, though Some 
have occurred during cesarean section or 
é‘normal” delivery. Among the mechanisms 
cited by Truesdell?? are: (1) in the course of 
podalic version, injury to the femur 77 utero 
whi e trying to pull down a*leg; (2) torsion 
of the leg in the vagina (footling); (3) in- 
jury while e&tricating the infant during a 
dificult cesarean section; (4) abnormal 
positions and strains on the leg or leg* 
through too vigorous manipulation during 
difficult arre of the after-coming 
heal, and (5) even injury after delivery 
while per the child by the leg to pro- - 
mote respiration. 

Cin -he other hand, every case but one of 
separgtion of the upper femoral epiphysis 
reviewed herein occurred during breech 
presentation and extraction or version and 
breech extraction. Although some of the 
case reports mention no particular diffi- 
culty or maneuver, several others note a 
"didicalt" or “prolonged” delivery and 
“stron?” or "powerful" traction on one of 
the legs. In one, the lower part of the in- 
fant's body was manipulated forcibly in 
try ng to deliver the shoulders. In another, 
a foot was wedged between fetal head and 
maternal pelvis. The humerus of one baby 
was aso fractured. Unequal traction was 
used in one instance because the umbilical 
cord was caught between the legs. In 2 
cases there may have been an element of 
haste—one with placenta previa and ore 
(premature) with a prolapsed cord. 

In cur case, the lone exception, there was 
vertex presentation and occipitoposterior 
position. Difficulty was encountered in de- 
livering the head but none, as far as we can 
find, in extracting the legg. It is still possi- 
ble that the legs were forcibly manipulated 
during attempts to resuscitate the child, if e 
such were necessary. 

Harrenstein, in his experiments on dead 


^ 


* 
newborn infants, could not produce epi- 


as saccessful in one trial bys using strong 
raction and at the same time forcing the 
- e e ax a | 
femoral head aginst the taut iliofemora 
` "^ B 


physeal separation by traction alone. a. 
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and one-half years after birth (Fig. 10). The 

cartilaginous growth disc likewise is nar- 
rower on the af'ezted side, more evidence 
of accelerated growth in that region. When 
the bony nucleus of the injured femur be- 
comes vis ble it is seen to be correctly 
lodged in,che acetabulum. 

At lacey examiaations there is usual v 
only widening of the proximal end of the 
diaphyss in the trochanteric region; traces 
of the old callus and the remodeling process 
may still ce present. There is often a coxa 
vara defcrmifv, with narrowing of the 
neck-shaft atele, the upper third or fourth 
of the sha^- may be bowed in a varus man- 
ner. In seme instances—the least severe 
cases—the bones appear normal. 


PROGNOSES AND TREATMENT 


Lesser degrees of injury are usually :ol- 
lowed by good end-results. This may be 
true without any treatment (Snedecor's 
first case or with only moderate treatment 
(Puppel, Harrenstein, Case 1; Pfeiffer, 
Case 11). Severer injury often results im a 
oxa vara deformity, especially if no treat- 
ment has been given (Harrenstein, Case 11; 
Meier, Case 11). Moderate treatment in 
Kleine’s case did not forestall the develep- 
ment of a considerable coxa vara; rather 
extensive measures in 2 other cases (Pfeif- 
fer, Case 111: Meier, Case 1) did prevent tnis 
d@farmity. e 
Pfeiffer disqusses the prognosis at length. 
He separates” the cases into two groups? 


GE ig ere injury, with good prognosis: 
and (2) severe injury, with poorer preg- 


‘nosis. In the frs grcup (Fig. 9, 7, B) roent- 


gAhograms show cn'y a moderate outward 
and slight upward displacement of tne 
proximal end of the diaphysis. Presumably 
the perichondro-periosteal membrane has 
not been ruptured but only lifted up ta 
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x. 9. Diagrams after Pfeiffer. 
' and f mild injury and good pregross. Me 
proximal ered of the femoral diaphysis liss Ew me 
Y-shaped fissure of the acetabulum (Y 
© and D, severe injury and poorer prog2-5 .. 
prozimal eml of the diaphysis is above @r œ < 


The 
| xac] 
with the Y-aAssure. 


The upper end of the diaphyss = ound 
-bcve the Y-fissure and some-m- 2vzn 
zbeve the upper rim of the acetabdum. 
he soft tissue injury here must bare dem 
very grea-, associated with tea-mg :  tFe 
per osteur1 and severe damage to ~e sur- 
rounding muscles. In these cases cxa vara 
is almost certain to dev elop unless p amr t 
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mature osstficatien of the capital eyphysisoh point phe forwłrd b. rrem-te a f SA i 
the iajureg side. This appeared as early as preventing any great dliet: t of he 
the twenrv-eighth day in oné case (Pfeiffer, fragments. These are the cases «34 s 
Case 1, Fig. 8, © and at three months in end-results despite no treatrem ct- oily YF |! 
another ‘Truesdell, Fig. 8, C). Afte the egentle st pportive"measures. nA 
e opposite tucleus 15 ossified, it 1s seen in the In the second group (Fig. 9, C, D rert- " a 
roentgenozrams to be smaller than the one cenograms show a greater devsan-z ont- 
on the injured side, as late as one to on® ward ania marked displacement c i] E 





and thorough orthopedic treatmert ; tr- ` 
stituted. Pfeiffer cites ls own -fsc ease, oe, 
Camera's second, and Kleine's smie cas à 


dlugrations of the seeond gcowp this. 
$3. 
Our own case falls into this sea «las 
wich respect to the degree ef € 
aad apparent severity of injury ; we ow ne 
tel yer wh ether, coxa vara detommi- es are 
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NL. develMping, thoggh they fre bel, to be. 
“Treatment of the hips has just begun (five 
months after birth). e : 

The orthopedic procedures described in 
the literature have not Been uniform (sece 
. (Table 1 and case reports). 


DISCUSSION 


Perhaps the diagnosis of traumatic sepa- 
ration of the upper femoral epiphysis will be 
made more often in the future. This will 

game about if the obstetrician examines 
g the infant more closely after podalic ver- 
sion and breech extraction and* if serial 
roentgenograms are taken in suspected 





Fic. 10. Diagrams illustrating end-results. 

A, B, and C, varying degrees of coxa vari. Note 
the larger capital epiphysis and narrower grovth disc 
on the affected side. 

« D, good result following orthopedic treatment. (1) 
) Unsatisfactory position after trial in Lorenz »rimarvy 
position. (2) Good position after extension ard tibil 
traction. 


cases for at least three weeks after bi-th. In 
the first. week the roentgenologist shculd 
^" detect the displacement of the upper end of 
the diaphysis? The next roentgenograms, a 
) week or two later} will show the earle callus 
and confirm his tentative diagnosis. 
; It is Just as important to follow tke later 
urse of the. lesion by serial roer tgeno-f 


e. ‘ 
gramf. As the callus increases and chen is 
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temcral epiphysis is a rare birth injury. 
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absorl ed find ®rganized, the reconstruction P 
of the femoral neck and upper shaft ĉan he ào fa: 
e . ry. 
observed and appraised. The development 
e 


of a exxa vara deformity can be foreseen 
ard e»propriate measures taken to avert . 
it. Fu-ther, the effects of treatment can bee 
noted and evaluated. 
* Serial roentgenograms will also rule out 
the remote possibility of a traumatic dis- 
location of tMe hip occurring at birth. Such 
a lesion has long been the subject of con- 
troversv, most authors denving its exist- 
ence. Nathan and Puppel, mentioned 
above, considered their cases examples of 
traun atic dislocation. One of Kleine’s 
cogent reasons why Nathan’s case was 
really an epiphyseal separation is that 
Nathan did not see the patient until three 
and cne-half months after birth, when the 
callus was all gone and the roentgenogram , 
showed only upward displacement and " 
bowing of the proximal end of the diaphy- 
sis. L_-kewise, Kleine's objection to Puppel’s 
diagnosis is that there were no roentgeno- 
grams between the ninth and forty-second 
da¥s. On the former date the right femur ° 
was displaced upward—the only sign; on 4 
the letter a faint fan-like callus was present 
(though apparently missed by Puppel). 
Roentgenograms in the interval would 
probably have shown the characteristic 
deve opment of the callus, a phenomenon 
not found in dislocation o? the hip. 
Observation of later roentgenogranf 
prov des another argument against dis- 
locaton of the hip. When tne nucleus of the 
femoral head ossifies it is seen to be in its 
norm al position in the acetabulum. More- 
over. as Kleine points out, osseous growth . 
of the affected capital epiphysis and femo- | 
ral reck are accelerated in these cases of 
epiphyseal separation; on the,contrary, hy- 
poplasia is the rule in dislccation of the hip 
Joint. 


LES 


SUMMARY . 

" > 

(1) Traumatic separation of the upper ~ 
Twenty cases from the literature (mostly 
foren) have been reviewed and our own 


case report added. 
* P 
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LEONARD S. ELLENBOGEN 
First Lieutewant, Meatcal Corps, Army of the Woited State: 

: PLEURAL hernia shifting through one sister living and well. One b-cther died in 
+ + themediastmum is not a strange crun-  imfancy. Wife living and well. No zancer, tuber- 


known entity to thosee specialests doing 
mai? oseumcthoraces, or a large amount 
of *ceatgenography. A reversible plural 
hema, which swings pendulum like across 
tae mean line, from right to left, is 10w- 
ererean exceedingly interesting phenome- 
ner. T 

* shorough search through modern ite-- 
ame reveals only 11 cases of transmedias- 
tmd herma reported. To this list we wish 
ce zd another which is believed to be tite 
twefeh case cf oscillating pleural hernia 
reccrlel The first mediastinal hergia was 
repared by Cantieri? in 1925. Subse? 
queath, single cases have been reported b» 
Bordet and Parodi,! Locatelli^ Raimondi 
* amd Sangiovanni,’ Timpano,? Rey, Rev 

amd Pucci? Dufourt, Muller and Jandaud; 
Lev -“elensi and Charles;? Finkelstein! re- 
» parted 3 cases. 

Taere are two sites where these heraias 
ar ]1zelv to occur. One is located in the 
sens mediastinum and anteriorly. I: 
thes azea the air pressure pushes the pleur: 
to tae opposite side directly behind the 
sterum. The second location of trans- 
medmstmal hernias is usually in the pos- 
tenor mediastinum, inferiorly. Here the 


/ hema occurs between the esophagus and 
the ar-h of the aorta. 
. a 
$ " „REPORT OF CASE 
) E. B, waite, male, aged thirty-four, 


culosis, neuropsychiatre or cardiac disease 
known 1n any members of family. 

Personal History. N easles, pertussis and 
smallpox during childhcod. No illness in early 
adult life. Denies syphifs. Gonorrhea in 1919. 
No recurrence or residuals. Smokes cigarettes 
moderately. Denies the use of alcohol or drugs. 


Has had no operation. Fractured right elbow at. 


p . e 
age of five or Six. 


Military History. Enlisted“in Army June 2, 
1918; discharged May 15, 1919. Not overseas. 
Hospitalized two weeks early ir 1919, with 
tonsillitis, and cough. No tonsillectomy. 

Present Illness. Patient states that in the, 
latter part of 1920 he began to have a cough, 
soreness throughout the chest; fever for a few 
days at a time, occurring about twice a year, 
generally in the spring or fall. Was hospitalized 
two or three weeks in 1923; two w2eks in 1929, 
and from September 13, 1933, until November 
I$, 1934. Was sick four months at home in 1926. 
Began feeling tired all the ame. Soreness in the 
chest; night sweats; loss >f weight — lost 21 | 
in the past six or seven months; coughs some all 
the day but more at night. Expectoration is 
moderate. No frank hemorrhage. Sputum con- 
tains small particles of blood occas onally. Has 
had sore throat at times—none in the past two 
or three years. 

Worked in the coal mines in 1920 and con- 
tinued to 1929. Worked as an attendant in a 


hospital from 1929 to Seprembgr, 1 3344 He lost 


time for two or three weeks: orce for five 
months in 1920 because o? illness. 


Sputum positive for tubercle bagilli in Ts. 


Chief Complaints. Fatigzbibty, cough and 


amisy flistory. Father and mother dead; expectoration, dyspnea, loss of weight, anorewia, 


age- ing! causes unknown. Two brothers enc 

z ja 

r f 
f & 

/ P- lie 

opmaat e- essed or the conefusions drawn by the authors. : 
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vomiting, night sweats. 


e with éhe vermission of the Medical Director of Pe Veterans Administration, who assun es no respor sib:lity for the 
+ ) 
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) Every case except one hasgoccurred 
dyrint podelic version ard breech extra-- 
tion or breech presentation and extraction. 
Our case is exceptional in that the positien 
was occipitoposterior, delivery by lows ‘or- 

eceps, and that no known violence was 
exerted on the legs. It is also the only case 
in Mee the lesion is bilateral. 

) The upper femoral epiphysis at birch 
Is a i airigle cartilaginous ma&, inclucing 
head, neck and both erochanters. It is ds- 
placed medially and downward at its junc- 
tion with the diaphysis. The periosteum 1s 
usually stripped up anc sometimes rup- 
tured. The joint capsule and ligamentum 
teres remain intact. 

(4) Rotatory movements combined wrth 
traction on the leg are necessary to produce 
the injury. 

(s) The clinical signs are swelling, slight 
shortening, limitation of active motion, 
painful passive "motion, and external ro-a- 
tion; also sometimes discoloration, crep t is, 
and abduction or adduction. 

(6) The roentgenographic signs are Cis- 
*placement of the proximal end of the Hi- 
aphysis (upward and outward); rapid, pro- 
fuse callus formation and prominent sub- 
periosteal reaction around the upper enc of 
the shaft; absorption of callus and recon- 
struction of the femoral neck; and prema- 
ture ossification of the capital epiphysis and 
accelerated growth of the femoral neck on 

e injured side. 

The progaosis is good in cases of 
milder injury but rather poor when the 
initial trauma and displacement have been 
severe. Coxa vara is a frequent end-result in 
" "row group of cases. 

) The value of seria! roentgenograx s 1s 
eifiphasize] if the diagnosis and following — i 
of these cases. 
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Physical Examination. " d 


ab bear Inspection revyeg 

fatrly well nourished and developed white male, 
who looks chronically ill. Height 68% inches; 
weight 1333 lb.; average 155—160 lb. j 

Scalp: Hair normal; no baldness. 

Skull: No elevation, or depressions. 

Eyes: Right, vision—20/ 50; corrective lenses, 
— 20/20; pupil reacts to light and accommoda- 
tion. Left, vision—20/50; corrective lenses 
20/20; pupil reacts to light and acfommodation. 

Ears: Right, conversation voice—2 feet; 
whispered voice—o; drum membrane—retract- 
ed, adherent. Left conversation voice—35 ft.; 
whispered voice—35 feet; Weber test—equal; 
Rinne, right—negative for all forks, no tones 
heard, left positive, all tones heard. 

Nose: Negative. Breathing space ample. 

Face: A few small scars and bluish pigmenta- 
tion on face, due to coal mine injury five years 
ago. 

Mouth: Mucosa normal. 

Teeth: All uppers extracted and most of 
lowers extracted. 

Tongue: Normal. 

Tonsils: Small. 

Neck: Thyroid not enlarged. 

Chest: Medium length, width and thickness; 
there is slight tenderness on pressure, right base, 
posteriorly. Mobility fair and equal. 

Palpation: Fremitus: right lung—slight in- 
crease throughout; left lung—not increased. 

Percussion: right lung—impaired resonance 
above 3rd rib and 7th dorsal spine. Left lung— 
wm, impaired resonance above 2nd rib and sth dorsal 

+ epus | | | 

Auscultation : Right and left lungs—whispered 
voice sounds not increased. Breath sounds 
vesicular. No ráles heard. 

Gastrointestinal tract: Patient gives a history 
of constipation extending over a period of 
several years past. States that the stools are 

« frequently hard and frequently one stool in 
several days. States that different kinds of 
remedies have been used regularly about once 
or twig a weak for the relief of constipation, 
over a period of the past three years. No history 


of vgyffiting. No hematemesis. No jaundice. 
e ismot present at this time. States that 
*there is an occasional discomfort in the abdo- 
mén, and that this discomfort is general. This 
discomfort does not bear any relation to meals, 


according to patient's statement. 
Wassermann and Kahn reactions, negative, 


d 


An Oscillating Ple 
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ernia 4 . P 
Erythrocyte count, TT leukocyte 
13,800, with 8o per cent polymorphonuclears;, » 





Rm YSIS, MCRAE. 
Genitourinary report? The kidneys and blad- 

der region are negative. Genitals, negative. . 
«here is no adenopathy. The urine is clear in 
both portions, and essentially negative for 
cellular elements. The prostate and vesicles j 
are normal. The prostatic and expressed fluid is | 
negative. 

The patient was studied by the surgical col- ` 
lapse board. The right artificial pneumothorax 
was discontinued, as it was thought the lung 
had been collapsed an adequate length of times 
A pneumothorax was started in the left because 
of more recent lesion. It was discontinued be- 
cause of repeated spontaneous pneumdthoraces. 

Patient has been on bed rest, as he is of the . 





nervous type with multiple complaints, àl- 2 * 
though he is not difficult to handle. The le ° 
lung has been completely re-expandeds The CAM 
heart i$ retracted to the right, but the right lung P , 


is not entirely re-expanded, as shown on the 
roentgenograms. Pain in the right chest, ap- 
parently due to high negative pressure, is re- 
lieved by instillation of small amount of air. 


On examination, the left side is essentially clear. ® 
Last sputum examination was positive. Gaffky 
JM. * 

Roentgen Examination. 

Gastrointestinal tract: Roentgenoscopy— e " 
Opaque meal passed the esophagus without , 
hesitation. Stomach filled normally. Both 
curvatures are regular in outline and freely, 


movable, exhibiting no filling defects, or de- 
formities. The duodenal bulb filled, showing no 
evidence of abnormality, spilled over to the 
right and formed a normal first and second por- 
tion of the duodenum. 

The roentgenographic examination of the 
gastrointestinal tract confirms roentgenoscopic 
findings, showing on the immediate films a well 
filled stomach and duodenal bulb. The colon is 
normal. The gallbladder is well visualized, dis- . 
playing no alteration in appearance to suggest 
cholecystic disease. 

Roentgen diagnosis: G&strointestinal tracte T. 
normal; gallbladder normal.  * 

Chest The roentgenographic examinatiog of 
the chest at 2 meter distance shows the b&ny 
framework to be barrel shaped and sy | 
cal, exhibiting no kyphosis, cegvical, or 

egions. i 
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a A-- 
the lobes of the right chest and also a snow  - 
storm derisity infiltrating the left upper lobe 
and apex. A pneumothorax in seein left chest l 
extending from the apex to the base and occupy- 
ing the peripheral lung zone, producing ap- 
proxynately 25 per cent collapse, lobes of left * 
chest. e 

A semicircular shadow line is seen in the right 
eipper chest extending from the region of the Án 
first anterior rib outward in a graceful bulging 
shadow line gnd ending in the region of the 
upper border of the third anterior rib, attributed 
to a pleural hernia (Fig. 2). 

The pleural hernia, seen on previous roent- 
genogram, in the left root lung zone has now 
reversed itself to the root lung zone of the right 
hemithorax. a 

Evaluating the roentgenographic findings dis- 
played in this interesting phenomenon, wherein 
the pleural hernia of the left chest is observed, — - 
and demonstrated to shift to the right hemi- 
thorax, this is believed to be caused by the in- 
carcerated air in the right pneumothorax cavity * 
having been absorbed, thereby creating a large . 


T? "A a £ w^ TTE. : 
Lc \ "os Clinton G. Lyons, Fo 











Right Left | vacuum or an extensive negative pressure area. . 
Fic. 1 The small artificial pneumothorax occupying 
the peripheral lung zone of the left chest was 


Domes of both diaphragms are smooth. 
Costophrenic angles are deep, acute and clear, 
displaying no evidence of fluid, adhesions, ore 
thickened pleura. 

The heart image is of normal size and shape 
and position for the type chest possessing it. 
Borders are regular; measurements are not ac- 
centuated, and there is no roentgen evidence of 
organic heart disease. 

The lobes of the right chest are totally com- 
V. pressed by a pneumothorax. The right dome of 

the diaphragm is depressed. The heart, thoracic 
and mediastinal contents are also displaced to 
the left. A semicircular shadow line is seen ex- 
tending from the region of the first anterior rib 
outward in a graceful curve and ending in the 
, } region of the upper border of the third anterior 
rib, attributed to a pleural hernia (Fig. 1). 





T a The lobes of the left chest show slight ac- 
( centuation of the bsonchial tree markings, with 
- > interstitial fibrosis in the right upper. The verte- 
pO. eral firsf and secofid interspace trunks are 
" 4 pspminent, fuazy, beaded and interweaving, 
ancy apparently reaching the periphery, at- : 
titted to an inflammatory process. This snow 
storm effect mimics the findings of tuberculosis. 
" The fxaminatjon of the chest roentgenogram} Right Lett 
em akengtwo years later shows a total collapse off . Fic. 2 
: 
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^ liagnosis has been established in such either an,elaborate set-up, specialized skill, — * 
' *cases, however, an attempt at,further filling or protracted preparation. x e 
N is uNnecessary, unless precise knowledge of . -— 
the extent of the lesion for surgical evalua- ^ REFERENCES 
tlon Is required. - e 1. CyrisropHerson, J. B. Anatomy of asthma as 
" disclosed by lipiodol investigation. Lancet, 1933, 
. CONCLUSIONS 1, 11-13 " 
. os . . 2. AMBERSON, J. B., Jr., and Ricaiws, H. M. Lipi- 
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A simple, efeectiv e; rapid method 1s de odol in bronchography; its disadvantages, dan- 
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THE USE OFA MOQIFIED OPAQUE BARIUM SULFA de. 


e ° MIXTURE IN ROENTGENOGRAPHY OF THE , ° , 
jCOLON* | ^ | 
By M: H. POPPEL, M.D., R.A.C.R.,*azd CELIA BERCOW, A,B., M.D. e 
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f hime purpose of this paper is to describ® 
the use of a modified opaque barium 
sulfate mixture in roentgenofraphy of the 
colon. This method permits simultaneous 
demonstration of (1) the luminal contour 
as available from the ordinary, densely 
opaque barium sulfate enema, and (2) a 
view of ghe normally distended colonic 
lumen and its contents, if any. In the ordi- 
nary method a view of the lumen is not 
possible, due to its opacification. After 
evacuation of the modified opaque mixture 
it is possible to obtain a view of the rugae 
such as seen “after the evacuation in the 
ordinary barium enema method. 

Following success with the use of a modi- 
fied opaque meal in roentgenography of the 
gastrointestinal tract,! attention was di- 
rected to the colon where, after experinfen- 
tation with various mixtures, it was found 
that a mixture containing 75 grams of 
sap sulfate and 5 grams of gum acacia 

2 quarts of water was the most suitable. 
In this manner sufficient contrast is main- 
tained and, at the same time, the colon às- 
sumes a “pearly” or "porcelain" semi- 
transparency which is enough to visualize 
any abnormal or normal luminal contents. 
Ordinarily, it would require the instillation 
of gas or air, with or without a small 
amount of barium sulfate, to visualize the 
colon in this state of normal distention. 

The method is especially valuable for 
the study of «he colon in the regions of the 
flexures and sigmoid and in those cases 
with fharked" colonic redundancy. One is 
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be in tw a ee | yf I Se a ee V prova Lv Od 
ous loeps which are ordinarily clumped 


'and densely opacified. This eliminates any 
additional oblique views and minimizes the 
number of lesions in the flexures and sig- 


* From the Welfare Island Dispensary of the Division of R: adiol y of the Department of Hospitalsgf the City of New 


Richard A. Rendich, city-wide Director of Radiology. 


" 27 , 


moid which may occasionally be overlooked 

due to superimposition of a normally opaci- 

fied portioneof the colon. Polyps low in the 
colon are more easily seen, and by their 
persistence in size, shape and position are 
differentiated from fecal masses. In the 
presence*of a sigihioid mass it may occasion- 

ally be difficult to differentiaf®& between 
cancer or an inflammatory mass askociated P 
with diverticula, or to determine the pres-/ — 
ence of both conditions. With the modifiefi «c 
mixture the diverticula will be more Tikely 

to filf. 

Roentgenoscopy is more difficult than 
under ordinary circumstances. This, how- 
ever, is somewhat balanced by utilizing the 
full accommodation of the roentgenoscopist g 
before beginning the examination and by 
the aetual roentgenograms. Besides, expe- 


*rience has shown that this thin mixture 


passes in much more rapidly, so that the 
total roentgenoscopv time for the examina- 
tion Is reduced. Thus, it may be permissible 
to increase the milliamperage to a slight 
extent. 

Another finding has been the visualiza- 
tion of numerous fecal masses in cases d 
which would otherwise appear well pre- 
pared with the routine method. This proves 
that very few individuals, even after thor- 
ough preparation, are completely evacu- 
ated, and that in the ordinary method a — 
coating of barium sulfate sufficiently opaci- 
fies and blends the fecal masses with the . 
barium sulfate in the lumen. 

In cases of obstruction a small amount of 


1 1* f* 1 1*1 e 
dada padi Ged 11114 C AAA V2 "— like, tU BV. 


by the narrowed portion té outline t 
lesion than is the ordinary fickor mixt re, 
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Fic. 1. The appearance of the normal colon 
after the administration of the modified 
opaque barium sulfate mixture. 4, postero- 
anterior roentgenogram; B, right oblique 
view; C, postevacuation posteroanterior 
roentgenogram. 
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iction and one can only state that there Correlation between roentgen and patho- 


struction, and nothing else. Further] logical studies has usually shown that the 

ur distjffect impression that patients| lesion pathologically is much larger than 

to hold more of this thin mixture bef ‘thas actually been seen on the roentgeno- 

complajning of digcomfort. gram, despite the distortion factor which 
: 
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Fic. 2. Right oblique view of barium enema with 
ordinary barium mixture, showing a mass near the 
hepatic flexure. 


tends to increase the size of *the 
lesion with the technique ordinarily used 
for barium enemas. The modified method 
has resulted in demonstrating a larger lesion 
than the thicker mixture in the same case 
during the same day or within twenty-four 
to forty-eight hours. This is due to the fact 
that the thick barium sulfate Ene and 
res Vusceures the edges ch ihe lesen ws 
passing either superiorly, inferiorly, an- 
teriorly or posteriorly to it. This does not 
obtain in the modified mixture and thus 
the results more nearly approximate the 
actual pathological picture. 

Occasionally upon the completion of a 
báruim enenta with the ordinary method 
the examiner feels perplexed, and upon re- 
examination finds no additional informa? 
tion to enable him to reach a conclusion. In 
ich a caw it might be advisable to make 
‘the enema examination again, with the 
mÉ$dified mixture. This different approach 


RoentgenogMinlts of the Colon 
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Fic. 3. Same case as Figure 2; roentgenogram made 
the following day, using the modified opaque bar- 
ium sulfate mixture. Note the difference in the 
size gf the mass. 


may be productive of sufficient information 
to enable the examiner to arrive at a con- 
clusion. 

CONCLUSION 


The use of a modified opaque barium 
sulfate mixture in roentgenography of the 


colon has been, dasenihed 


MR LRU. 


114 East sath St. 
New York, N. Y. 
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AD advance was made in the method Apparaixs. The apparatus (Fig. 1) was 

. of treatment of accessible malignant made by Méssrs. Siemens and was origi- 
ù tumors by the introduction of modefn nally designed by Schaefer and Witte for 

. apparatus for short distance low voltage  intracavitary roentgen therapy. Its use in 
/ roentgen therapy. This advance originated the treatment of skin and other accessible 


J with the work of Schaefee, Witte, Chaoul tumors was developed by Chaoul and 
f and Adage Working at first with cathode Adam. This tube (Fig. 2) 1s constructed so 
«rays anf starting with the assumption that that the stream of cathode rays passes 
l down an earthed metal cylinder to strike 
the target situated at the far end. The 
roentgen rays used 1n treatment pass 
through the anode which is water cooled. 
In this way the source of thesroentgen rays e 
can be brought to within a few millimeters 
of the lesion to be treated. e 
More recently Messrs. Philips have con- 
structed an apparatus for short distance 
roentgen treatment (Fig. 3). The Philips 





| i 
ANODE 
APPLICATOR 
l FIG. 1 
> i ; ; Fic. 2 
J the success previously obtained with ra- . 
= — dium was not due to the quality of the roentgen tube (Fig. 4) 1s designed so as $o 


radiation but to, the distribution of the avoid a transmission target and thus reduce 
energy absorption in the tissues, they «he inherent filtration. In this tue the 
,evolvedea method of roentgen treatment cathode is earthed and the stream of 
ich gives a similar distribution. This cathode rays passes in the opposite deg, 
w achieved bw the use of a short focal- J tion to the roentgen rays utilized. The, 
skih distance and a low voltage, the object f anode is separated from the lesion bw a 
» confine the radiation effect to af glass window and a "philite" cap and is 












E gmallfvolume af tissue. | cooled by radiation to the walls of the tube 
. H 6 4 
* pyepared for presentation with a color film at the Internatighal Cancer Congress, Atlantic City, N. J., September, 1939. 
| | 
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* which are themselves air-ccoled, The "Y 
.  herene filtgation of the SiemenS tubd is 
equivalent to 6.3 mm. Al and offthe 
Philips tube to 0.2 mm. Al. 
Advantages. The main advantagesZthat 
short distance low voltage roentge1 treat- 
9" ment has over the use of raditin? are the 
ease of application, the fact that ghe radia-* 
p tion may be limited to the tugfor and its 


immethate vicinity (the rest of the patient 
Is not irradiated at all), the high intensity 
of the radiation, the low initial cost of the 
apparatus, and the freedom from danger to 
the personnel of the department. The high 
intensity ig of particular importance for it 
allows large numbers of patients to be 
treated in a short time by limiting individ- 
- ual treatment times to a matter of a few 
minutes. Short treatment times also mean 
a minimum of disturbance with the pa- 
* tients’ usual o@cupations and save the dis- 
comfort accompanying prolonged applica- 

* tions to certain parts of the body. 
Limitations. This method of treatment 
is strictly limited in its application to 
elesions that are directly accessible eitlter 
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æy virtue of their situation or by means of 
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The majority of tumors that can be brousto "e 
into direct contact with an applicator in-* 
volve the skin or mucous membrands so 
that consideration of skin tolerance, that 
emportant limiting factor in so many roent- 
gen treatments, does no* arise. Overdosage 
in short distance therapy is not often : 
followed by such serious consequences as it 
is in high voltage treatment for it is con- 


Philite Cap 
Glass Window 
Cathode s 
Filament 
Focus 


Anode 
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fined to a small volume of tissue most or all 
of which is tumor tissue. It was considera- 
tions such as these that led Van der Plaats 
to modify the method of treatment evolved 
by Chaoul and Adam. By using the Philips 
tube with its low filtration he was able to 
confine the energv absorption to a still 
smaller volume of tissue and so reduce still 
further the risks of overdosage. The object 
of his treatment is to give a sufficient dose 
to the base of the tumor without any con- 
sideration of overdosage to the surface but \ 
with as little damage as possible to the : 
underlying healthy tissues. For this pur- 

pose he uses those factors which provide , 
the steepest decrease of ®dose with? depth e 
obtainable but which allow the applicatio 


D 


previous surgical exposure, and are of of a suf§cient dose at the*point intendfd 


linsted depth. These limitations result from 
the distribution of the radiation and are an 
integral part of the design of the treatment. 
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Method of “Caustic” Roentgen Therapy. * 


‘na reasonable time. With this meth&d 
the dose at a depth of 0.5 cm. may be onl' 
40 per cent of the surface dose and the\dose 
V 1.0 cm. depth less than 20 per cent. The 
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Okgect of treatment Is to ' Plin away’ the 
tumor apd yet preserve the surrounding 
normal tissues and is emphasized by the 
fact that it is called the “caustic”? method 
of roentgen therapy. è 

Time Spacing of (he Radtation. Following 
the common practice of high voltage roent- 
gen therapy, Ghaoul and Adam adopted 
fractional irradiation in their treatment. 
Van der Plaats and others whọ employ the 
‘caustic’ method of roentgen therapy have 
" abandoned fractional irradiation in favor 
of single massive doses on the grounds that 
they had difficulty in epersuading their 
» attend regularly for treatment 
s that they considered to be trivial, 
‘ther that there was in fact nothing 
toKbe gained by fractionation of the dose 
a in this type of treatment. For some very 
small tumors single doses are effective, but 
neither the symptom-free rate nor the cos- 
metic results are as good as those obtained 
with divided doses and further considera- 
tion 1s necessary before we abandon the 
established principle of fractionation. 

Accessible malignant tumors ngay be 
treated either by surgical excision or by 
destruction im” situ by irradiation. Success 
with surgery is dependent upon a suffi- 
ciently wide margin of surrounding tissue 
being removed with the tumor to avoid the 
possibility of leaving any malignant cells 
behind. Treatment by radiation relies for 
J its effect upon the malignant cells being 
more susceptible or less adaptable to this 
form of injury than normal cells. Excision 
produces deformity for, by its very purpose, 
it cannot allow the cosmetic result to be 
more than a secondarv consideration. De- 
formity following irradiation should be 
minimal for it is almost entirely due to the 
previous destruction of the normal tissues 
by the tumor. Fractionated irradiation is 
employed to take advantage of the selec- 
ive action en dividing cells and increase 

advantages of irradiation methods over 
gical, by minimizing the risk of dis- 
mingtion and the amount of deformity: 
As ofr knowledge of the correct spacing of 
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zs gain even greater importance. 
eA a single massive —€— ofradi- 


and & falls into an intermediate position 
betweeN fractionated irradiation and ex- 
cision. ens therapy aims at destroy- 
eng the timor's capacity for proliferation; 


the dose r&iired is the minimum dose that —24 
will prove eMective fractionated acctmfing 

to the cell composition and response to 
treatment of each individual tumor. 

Objections to the “Caustic? Method of 
Koentgen Therapy. The accuracy with 
which it is necessary to estimate fumor size 
depends, in practice, on the rate of change 
of dose with depth in the tissues. It follows 
that the more we reduce the penetration of + 
our beam the more accurate must our 
estimation of tumor size become. From 

tables published by Van de® Plaats it may * 
be seen that, under one set of conditions, 

to deliver a dose of 3,000 r at a depth of o.c. * 
cm. necessitates a surface dose of 7,500 r, 
and to deliver the same dose at a depth of 
1.@ cm. requires a surface dose of 15,400 r. e 

A difference in depth of 0.§ cm. may there- 
iot mean a change 1 in surface dose of nearly 
8,000 r. The intensity of the radiation under 
these conditions is more than 7,000 r per 
minute. With such a high intensity and 
wtth so rapid a change of dose with depth 
it Is not easy to obtain accurate dosage for 
the following reasons: (4) the very high 


dosage rate makes the attainment of 
"saturation" in the ionization chamber 
dificult, (7) the short treatment times 


necessitate very accurate timing and (c) 
owing to the rapid change of dose with 
position in the irradiated mass, ionization * 
chambers of normal dimensions will rfot 
accurately follow the dosage gradients. 

The “caustic” method of ftoentgfh ther- 
apy aims at delivering a prescribed dose 
to the base of the tumor. The base of & 
tumor is formed by malignant cells spreads 
ing out and invading the normal tissuese It * 
is a region in which the percentage of 
malignant to normal cells is usually de- 


radi tion treatmeits improves, these acj «creasing with depth, though the behavior 
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of the tumor in this region is variable and 
can only be seen on microscopical examina- 
tion. For each case treated we must pre- 
suppose a change from tumor to normal 
tissues in the depth commensurate with 
the rapidity of the change of dose with 
depth employed. The “caustic” method of 
roentgen therapy reduces the limits of 
safety in delivering an adequate dose to the 
furthermost extension of the tumor. The 
protagonists of this method have laid great 
stress on the preservation of the normal 
tassues from which regeneration must start 
but healing has been shown to be extremely 

satisfactory With the methods advocated 
by Chaoul and Adam so that insistence on 

estill more,rapid change of dose with depth 
ein most cases of accessible cancer is un-t 
necessary. 
The “caustic? method allows no more 
than a mere approximation to the dose 
delivered to the tumor bed. As an irradia- 


tion method it sacrifices some of its margin 

of safety as well as some of its cosmetic © 
advantages to speed and simplicity. It is 
doubtful whether this is justifiable in the 
treatment of any but the smallest tumors 
or except under special circumstances, to 
be referred to later where speed is of par- 
ticular importance. 


Royal Cancer Hospital Methods. At the 
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Syal Cancer Hospital we iis use of si cm. focal-skin distance (Fig. 5). Treat- "€ 
both the Siemens and the Philips apparatus m Is designed on the assumption ethat 
whicl¥ together provide a whole series of the sMaller the tumor the less the need for 
distributions of the radiation in the short  penetlation, and the larger the tumor the 
| distance low voltage therapy range. These , more We need both for penetration and for 
* vary from that of ghe Siemens with a to fractionation. The most suitable distribu- 
cm. focal-skin distance to the Philips with tion is erMploved for each particular case. 
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It is the smallest lesions thet patients depth may be egimutel from one iscdof£fe ' 
apt te consider trivial and thes may curve chart (Fig. 9). Larger tumors. are 
adequately treated with a single mafSive covered with cellophane on which their 

dose in some cases. It is not our experffnce, outlines are drawn. An arrangement of 
however, that patients raise any obigction 
to attending for a few minutes each day 
treatment, though this is, noedeubt due 


to the fact that the majority of ouf patients 


— hore short distances o e admit- 
te the hospital. 


In every case a plan of treatment is 
worked out for each individual patient. 
The object is to deliver by fractionated 
irradiation an adequate tumor dose as 
evenly as possible to a volume that more 
than includes the limits of the tumor. 
Whenever necessary, scale drawings are 
made and isodose curves applied so as to 
determine the maximum and minimum 
tumor doses. These isodose curves have 

* been determined by Dr. W. V. Mayneord 
and Mr. L. F* Lamerton of the Physics 
* Department and are available for all the Fic. 9 
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AT VARYING ISTANCES APART ~ 60 kv 5cms FSD 02mm. Ni. FILTER 











The Three Dimensional or Vol Distribution may be obtained in each case 
buy rotating the diagrams about the axes of the X-Ray beams A-D 
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conditions used (examples are shown in fields that cover the tumor is marked on 

Fig. 6and 7)* From these a variety of dis- the cellophane, each field being treated and 

tributions have been drawn and can be re- then covered with a lead disc toeprevent 
ferred to at any time. As an example one  re-treatment of overlapping surface areas 
may instance a series of curves showing By varying the arrangement of the fields 
digtributions at varying short distances be- daily a fairly even surface dose is delivered. 
low the surface (Fig. 8). The larger tumors that are accessible byt 
Where a tumor can be covered by a single extend to a depth of more than 1 to 1.5 cm. 
field the dose on the surface and in the are treated with a roentgen tùbe operating 
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longe» foca]-skin distance, usuali 1: mt mit less than 9.1 per cent of the radiation;e 
Following the policy of selecting thefap- the glass backing offers a non-abrasive'sur- 
propriate distribution for each case a tffeat- face to the eve, absorbs any -ray emission 
ment of this kind fills the gap beween , | ° 

short distance low voltage and high. voltage 
roentgen therapy. It is in fact middle 
distance moderate voltage treatm "nt. e 


P possible, tumors treated 
WIt o directly opposing fields. The dis- 


tributions due to such fields have been de- 

termined for all the varying distances be- 

tween the fields in common use both for 
circular (Fig. 10) and for oval fields (Fig. 

11). Two opposing fields are used in the 

treatment of most cases of cancer of the lip, 

nose, ear, and anterior third of the tongue. 
- In the case of tumors that project irregu- 
larly from the surface such as some of those 
on the nose an impression is taken and a 
* plaster cast magle. A strip of wax is moulded 
on to the plaster cast so that it may fit the 
* patient. With this wax strip in place (Fig. 
12), air spaces are eliminated and the 
tumor is placed in the middle of a homo- 
geneous scattering medium. The positionsof 
the fields can be marked on the wax strip * 
and their accurate re-application in the 
same position assured. In each case the 
dose given is that which will result in a 
minimum tumor dose of 4,500-6,500 r for 
basal and squamous carcinomata in ten to 
fifteen davs. 

The average daily dose for single field 
treatment is 600 r, and a maximum tumor 
dose of 8,000 r 1s seldom exceeded. 

Eye Protection. Short distance low volt- 
age roentgen therapy is ideally suited for 








* the eyes for the limitation of the irradiation Access to Tumor by Surgical Exposure. 
effect itself tends to protect the eyes. When A special branch of short distance low 
tumors that involve the lids and canthi voltage roentgen therapy gis the treatment 
are to*be treated, extra eye protection is® of tumors made accessible by surgical ex- 
necessary. Lead offers the best protection posure. It is probable that the scopt of this , 

wind the yoltage employed is not high type of treatment will be extended con- 
enough to excite its characteristic radiation. siderably in the future. There are two main 

r For this purpose we use contact glass or methods: (1) the tumor may be exposed 
“perspex” lenses to which a 1.0 mm. cover- long enough for a course of fractionatéd 
ing of lead has been applied (Fig. 13). The irradiation, and (2) the tumor mat be ex- 
lead covered lens is inserted under the posed, a single treatment given and the 
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^ "Wound closed n fite patient 


*being anesthetized througheut. The first 
Mee, ae has been described by Chaoul with 
reference to the treatment of carcinoma of 


m the prom of the roentgen tubes ™ 
1 atid 3) that they are well deeigned 
insertion 


“tate cavities. This type of 


: the rectum. Dr. P. A. Hiood at the Royal signe, for the treatment of carcinoma of 
UR Cancer Hospital has treated a number of the ceMix. A number of tumors in the 
A cases of carcinoma of the bladder by the mouth dne also be treated either by con- 


second method, There are certain obvious 
advantages about a short exposure where 
a single treatment can be given under 







etact theipy or by middle distance moder- 
ate volta 


reatment with special applic 
tors carrying a side eye piece, i 
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` aseptic conditions and it is here that the mirror so that the lesion can be seen during 
: .Philips tube is of special value. Being air the insertion of the tube and accurate posi- 
D cooled it is portable and can be taken to tioning ensured. 
È the operating theater, ared its great radia- Table 1 gives some indication of the 
` tion outpftt enables the large single doses scope of the type of treatment, described. 
*.— netcessdry to be given very rapidly. Un- It represents the work done during the first 
" fortufately, the disadvantages of single four years with this treatment at the Royal 
e e naf sive doses remain. Cancer Hospital. 
Iwtracavitary Therapy. It can be seen - 
N e 
TABLE I ® - 
’ PATIENTS TREATED BY SHORT DISTANCE LOW VOLTAGE ROENTGEN THERAPY 
FROM JULY 1935 TO JULY 1939 e 
y Malignant 466 Non-malignant 294 Total 760 
Malignant ^ " Details of Epitheliomata j 
Ot) a aA xA 156 Scalp, face and neck, 2o uieas od xo ddd cans 42 
Rodent ül6ere. s ocerceesesecuihk nmm wo 34 ES nore ka aii paa a aub a duc uE Mab adus demoed 31 
Carciomats of breast. 2. osea ted awed eX 131 Tmak and mbs. orines sot imi sees 20 
AE" (mostly skin recurrences) ! 

. Malignant melanomata..................... 8 Buccal mucosa, palate and alveolus........ 20 
Carcinomata of rectum................00040-. 8 OMI 4 12a dx Kuh TAa d XR A YQI bead ees 17 
Carcinomata of bladder... 7 "IPOD quii die x oe d Ua eoe eR AR e oR 11 

á Carcinomata of parotid. .....,.......iLleess 2 RR LL os Sas wind sc eas amd addenda IO 
. Carcinoma- OF lutig.iii ecosistema I Fenis and scrODUm. iso vessyoar hr re epe 4 
CRATER isi sees Kona acd ara CR aeg 18 POP dicia des queda uta ha V a een EON I 
466 156 
b» 
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CONCENTRATION MBAEOD OF RADIO SHEEAPY ^4 
NCENIRAL a 
O s FOR ÇANCER'OF THE MOUTH, tog 
PHARYNX AND LARYNX* 
REPQRT OK PROGRESS  * g 
s 
_ MAN CUTLER, M.D. ° . 
CHiCz GO, ILLINOIS - 
. e 
FM -eport of progress #resents the the most effective. Each techa qve s ap- 
resul-s achieved so far by the new plicable to*a certain type of xxsicn as re- 
method of irradia-ion called concentration gards location and extent. Thes» te-hr iques 
radiotherapy.! Daring the five year period, are in no way considered as fired, our theft 
April, 19:8, to April, 1943, 290 cases have constitute a definite improverznt in the 
been treated, divided as follows: control éf the ntore radioresis nt cc ncere , 
Cancer of the phar7nx and larynx. ...116 cases Over the-former methods. For tà p sem , 
Cancerof the mouth............... 116 cases of research, it was decided to zd SE. 
Cancerof the tongwe............... 38 cases several methods and apply then » mM- e 
Cancer of -he accessory nasal sinuses. 20 cases, parable groups of cancer of the month 
Total Cree 1717119202131 2771-5 eee 290 Canes phary nx, and lary nx, vary Ing a ly ore = fac- 

As crig nally steted, the purpose of these tO" ata time. Ín this manrer, i: is 3oped tc 
studies is to imp-ove the effectiveness of evaluate the — facto-s of -azio. 
external irradiation in the more radio. therapy. For example three g-ou»s ot in- 
resistant types 5^ cancer of the moudh, trinsic carcinoma of the lary 3x x TOW 
pharynx, and larynx by systematic con- treated with oy rays arc telecurie- " 
trolled clinical research in the basic facgors therapy in which all the facecrs are the 
of rad otherapy. Specifically, the following ,5a8me except that one group is -seatec with 
questions are of special interest: 400 kv. roentgen rays, anothe- vita 20¢ 

. kv. roentgen ravs, and a third wth telecurie- 
(1) Th» compa-ative value of roentgen mo 
: " therapy, with the view of ultin teły earn- 
rays and radium. : "x * 
eed, ing the comparative value c the three 

(2) The optimum voltage. deg d s 

| E ; "Tm methods. In a similar manner tæ factors of 

(3) The optimem roentgen intensity» : l s 

| ; "d roentgen intensity, daily dose. to-al dose. e 

(4) Th» optimum daily dose, total dose, ae a l Ps 

Ef and total treatment time are beng stecaed. 
and treatment time. bg cng pe : 
, Ihe fcllowing five techniques have been 
(5) Th2 optimum size and number of 
Felis adopted in this research: 
ii (1) Tdecurietherapy, Twelve Trectreni 

The orly marrer in which these basic Days, Single Constant Portal, Pase 120,00C 
questions can be znswered is to treat con- mg-Ar. This technique is used m lesiems of 
parable groups o; cases under controlled the alveclar ridge and floor of t= moath ir 
condi ons bv techniques in which only one which th2 disease is entirely or matnl> uni- 
factor is varied a- a time. This is an in- lateral. The following is ar. exa» ple: . 
mense tas< and qas hitherto not been at. i | E ; 

Case 1. Male, aged seventy-th»e, ulceratec 
tempted. The staff of the Chicago Tumor 
I , We à ii an lesion of mucous membrawe right "peer alveo- 
nstitute first u pics De SRG SE Bis ridge 2xtending on to the nga- chec. Nc* 
= problens tn April, 1938 adenopathy. Biopsy—squamous cercmama 

After testing numerous variations in the E reatment—telecurietherapy (10 grams of ra- 
tfchnique of external irradiation, several dium), single right lateral field, € by * om. 
methods have crystallized which seem to be distance -2.5 cm., filtration 1 mx. platinum š 

: e 
* From the Chicago Tamor Institute and the Hines Vetezags Hesprtal aided »y a Grant from the B usos Canter lastite. 
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eoo mg-hr. twice daly forįwelve days, to-al NS, s ma., 5 mm. copper, 85 cn. distance, 6 by b». 
e 120,800 mg-hr. between April,7, 1941, and 6 @®& portals, 5.2 to 6.8 r per minute, 35g r to 
A e e " a is ii 
April*ig, 1941. At the height ol the reaction each\ide daily ,and consecutively “for twelve 
there developed a pronounced “epithelitts” of creat Kent days, 4,200 r to each lateral portal, 
. the mucous membrane and a mild epidermitis. total flose 8,400 r, measured on the skin. 
" On June £, 1941, the lesion had disappeared e MarEw&Qepithelitis” of the mucous membrane 
UM. and there is no evidenge of disease at this time, but re epklermitis. The lesion disappeared one E 
à two years and four months after completion of month aft@ Completion of treatment. There is 
treatment. á nto evicenc@pof recurrence at this time, two years 
` later. 
Comment. The interesting feature 1 in this IT p. 
case Is the use of a large dose 6vel d com- Ccmment. The interesting feature in this 
case E the ability to give a very large dose 
° (8,406 "m In a short period of twelve treat- 
men- days without untoward local reac- 
tions and with restoration of apparently 
& normal conditions in the sxin amd in the 
: tissues of the tumor bed. The complete dis- 
" appearance of the lesion in this case is at 
least partly due to its radiosensitivity since 
the microscopic structure showed transi- 
tional cell carcinoma, but similar results , 
have been observed vh adult squamous 
carcinoma of the palate. ! 
(3) Roentgen Therapy, Eleven Treatment 
à Dayz, Single Dimini shing Portal, Dose 
5,400 r.1 This techmque is used in intrinsic 
carcinoma of the larynx affecting the true * 
| NE or false cord or both structures in which for 
Fic. 1. Case III. E pidermitis first appeared on the various reasons it is decided to use 
twenty-second day from the beginning of treat- ai e Sans 
, aes radiotherapy. The following is an example: 
° ment and healed ten days later. - = 
. Cas 11. Male, aged thirty-eight, ulcerated 
paratively short period (twelve days) lesipn occupying the left true cord, touching the 
= through q single portal. A similar group of antenor commissure and almost reaching the 
l lesions is being treated with roentgen rays Posterior commissure. Fhe lesion was rather — , 
in order to compare the results bulk” and extended into the lumen of the 
(2) Re aen Therapy. Titel *» (TRE larvrx, on to the left false co-d and subglotti- 
pa e 7 e " € DIFP » a n a » i e 
e E k Suh eak Ti sur cally The left hemi arynx was almost com- 
wW 0 ; T 
vx Il m 1; (ie ok T. " pleteiy fixed. The left arytenoid was partly 
This technique i P5 OU. EH esions of the soft Syed The right hemilarynx was normal. 
and hard palate. The following is an exam- Biopss— squamous carcinoma. Treatment 
ple: June 14, 1942 to June 26, 1942, 400 kv. roent- * 
f i : AA 
E Case ir. Male, aged fifty-two, ulcerated gen Tays, 5 ma., 5 mm. copper, distancë 84 ¢o 
j lesion of left soft nalate measuring about s by 115 m., single left lateral portal 5 by 5 cm. 
5 cm. No adenopathy. Biopsy—epidermoid car- rad ially diminished to 3 by 3ecm. Reentgen 
cinoma eransitionale cell type.T Treatment intersity 4 r per minute to 5.5 r per minute. 
July 7, 1941 to, July 19, 1941, 400 kv. roentgen l' wo equal treatments daily beginning with 100 
JU. ! We ` r twice daily and increasing to 425 rtwice daily, ™ 
T | T ; id i ^ kin. After" 
* This dose is too strong for some patients and fis been re- tota. dose 5,400 r, measurec enu es In. 4 e 
duced to 7,600 r. a twelve day intens al, the -ollowing suppe- 
T Because of the transitional cell type of lesion, the result in 
s this case cagnot be attributed exclusively to the type of irradia- ilr some instances an additional 2,006 r has been given to the 
e tion as the lesion ngay havegresponded to less intensive treat- oppos te side about two weeks after the end of the series, as in 
menz. éhe case described. 
* E 
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mentary treatment was given to the oppo: 
side cf tae larynx: 500 r twice daily ror 

days*through a 3 by 3 cm. portal, ds 2 
grand to-al 7,400 r. The patient develo 










“epithelicis’ and epidermitis (Fig. 1f Te 
lesion cisappeared slowly, no longer bgg v s1- 
ble five weeks after the end of the ain cvele 


of irradiation. There is no evidemnfe at thi: 
time, twe years after completion offtrea-n: eng 


interesting 


rue There are severff : I3E 
features about this case. The lesion was 


operable and probably curable by laryn- 
gectomy. It was too advanced for laryngo- 
fissure. The patient is a teacher and pub ic 
speaker, hence he asked for a chance of cure 
without laryngectomy. The fact that the 
left hemi@arynx was still slightly movatle 
finally lec to the decision to try irradiatier 
as the initial procedure. The interesting 
features of the technique are the use of c 
single portal, avoidance of using portals 
that are un Necessarily large, the gradua. 
diminution of the >ortal with corresponding 
increase in the dai y dose, and the compara. 
tively large total dose in a relatively sheri 
treatment period. The appearance of tie 
larynx fave weeks after treatment was'en- 
tirely normal, the mobility of the cords was 
fully re-established, the voice was rormal 
and the patient regained the 25 pounds he 
had lost. His morzle was exceptionally higk 
as he had been told that cure without 
laryngectomy was not possible. z 
(4) Koentgen Taerapy, Interrupted M eih- 
od, Ten Treatment Days, Two Fields, Di- 
miniskiag Portal:, Dose 7,700 r.* This 
technique is used in more advanced intrm- 
sic carcnoma of the larynx in which the 
advantages of the therapeutic test are de- 
sired. In certain operable intrinsic lesions 
this aechod of mterrupted treatment per- 
miss one to*estimate the probable rad o- 
sensitiv ty of the lesion before the secong 
phas? ef the irradiation is given. In this 
manner, tire seu CWO onm be ome r^ 


^ the les15* appears to be relatively radio- 


fx 


resistant and larvagectomy can be rescr-2d 
e m E: . 
to. The following is an example: 


* A th rå cycle consistirg of 2,000 r in two days is sometimes 
added as ir tae case repor-ed here. 


* 


—ASE IV. Male, aged f@rty-three, cert made, 
and increasing hoffsenessWor one vear, paw on* 
swallowing ff three months. Ezam m KG 
right true and false cdrds are the sat >f = large 
ulcerated mass projecting into the lun en c the 
larynx with almd&t complete fixation af the 
right hemilarynx (Fig. 3. Biops7—squamous 
ca-cinoma. For six days (February 24, 15341 te 
March 1, 1941) the patient received two treat- 
ments daily as follows: 400 kv. reentzer rays 
§ mm. copper filter, 85 cm. distane2, ; ma. 
partals 30 to’ 20 sq. cm. Doses: first daw 400 r. 
second day 500 r, third day 550 -, feur-h day 
65r. fifth day 700 r, sixth day S00 r, zotal dose 
3,20c r, measured on the pun cenizas in- 
tensity Varied between 6.3 r per mmuce and 
8.9 r per minute. The first cic -reztment 





Firs. 2. Case iv. Squamous carcinoma o^ the right 


trae and false cords. (Drawing by D. Hol-ey MLD. 


was given over the right side of the arynx 
On March 12, 1941, eleven days after comple- 
tien of the first roentgen-ray cycle, -he lesion 
showed the first sign of regression anc there 
was more mobility of the right hevili-ynx. 
Two days later, the thirteenth day after the 
last treatment, there was marked further re- 
gression and increased mobility. 

Because of this pronounced pue esci 
was. decided. to administee the secðnd cree og 
rcentgen-ray treatments. The igterval be ‘tween 
the two cycles was twelve, days The sesond 
cycle Began March 14, 1941, enc fished 
N arch 17, 1941, with the following factcrs: 400 
k7. roentgen rays, 5 mm. coppe-, 85 cm. dix 
tence, 5 ma. , portals 39 sq. cm. to 12 sq. cr. 
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i E. about 6 mm. 
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dias first day 8$6Jr, second day 95o r, third 
day, 1,050 r, fourthMlay, 1,1530 rytwo treatments 
daily total dose 4,000 r, measuPed on the skin. 


The total dose during "the second cycle was 
given over the left side of the larynx. The first 


cycle was 3,600 r and the s€cond cycle 4,005 rs 


making a total of %600 r for the two cycles 
during ten treatment days. 

The maximum geaction on the skin consisted 
of a deep pigmentation. The maximum mu- 
cous membrane reaction was a very mild 
"epithelitis." The mobility of the right hemi- 
larynx was restored to normal on April 4, 1641, 
eighteen days after the completion of the 
second cycle of irradiation. The lesion cen- 
tinued to regress and finafly disappeared on 
April 26, T941, thirty -eight days after the 
last treatment of the second cycle, but there 

small, irregular, non-ulcerated 
in diameter situated on 
thesposterior extremity of the right true cord. 
On May 9, 1941, fifty-three days after tue last 
treatment, it was decided to administer a third 
course of irradiation. It was not possible to 
dectde clinically whether or not this nodule 
contained a remnant of carcinoma and it was 
felt that a biopsy should not be done. From 
previous experience, it seemed that a third 
course of irradiation could be given withesafe-v. 
Consequently, 
tered in two days as follows: Field over right 
side of larynx, 400 kv. roentgen rays, 5 mm. 
copper, 80 cm. distance, 7 sq. cm. portal, 7.4 r 
to 9.8 r per minute, 500 r twice daily for two 
days or a total of 2,000 r, measured on the skin. 
The grand total for the three cycles of irradia- 
tion was 9,000 r. The last treatment was given 
on May 10, 1941. The nodule regressed slowly 
and finally resolved into a small fibrotic thick- 
ening about 3 mm. in diameter which has re- 
ma:ned stationary for three years. It is obvious 
that this is an area of scar tissue. On April 29, 
1942, the patient had gained about 20 pour ds 
in weight, the voice was normal, and the right 
hemilarynx was normal in appearance and 


mobility. 
e 


Comment. There are several significant 
efeatures *about thi? case. The most impor- 
tant is the dfsappearance of an extensive 
intrinsic squamofis carcinoma of the larynx 
with almost complete fixation of the herii- 
larynx, with freedom from recurrence for 
three years. Sfveraé features of the treat- 


. 5 e e 
the third course was adminis- 


, 








juge 1944 
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e 
2 r) administered in only twelve great 
days was possible wich vefy little re- 
in the skin ind mucous membrane. 


ith two intervals afforded an oppor- 
tunity t observe tie response of the lesion 
and pla further treatment accordingly. 

inally, t&s case illustrates that it is prac- 
tical to testWhe radiosensitivity of : 
wita a partial irradiation and use such in- 
formation as a guide to further treatment. 

For some patients this treatment is too 
intense and has resulted in radionecrosis, 
hence the doses heve been reduced about 
20 per cent. i 

(3) Roentgen Therapy, Eighteen Treat- 
mert Days, Single Diminishing Portal, Dose 
6,500 r. This techrzque is used 1 In extrinsic 
carcinomas of 
arvepiglottic fold, eviglottis), ja The following 
Is an example: ° 


Case v. Male, aged fifty-seven. There is an 
extensive swelling over the region of the 
thyroid and cricoid obliterating the normal 
contour of the anterior surface of the neck 
(Fig. 3 4). There is 2 marked swelling and ul- 
cera-ion in the region of the right true and false 
cords, extending to the subglottic region. The 
right arytenoid is enlarged, the right hemi- 


larynx is partly fixed. There is no cervical 
adenopathy. Biopsy showed squamous car- 
cinoma. Soft tissue roentgenography of the 


larynx disclosed extensive destruction of the 
cricoic and thyroid cartilages. Treatment was 
given between July 7 and July 30, 1938, over 
a permd of twenty-one treatment days, one 
treatment daily throigh a single right lateral 
field. 400 kv., § ma. 8 mm. copper, distance 
varied between 65 cn. and gc cm., size of por- 
tal varied between 8 by 10 cm. aud s by 4 cm. 

daily dose increased gradually tom IGO r » 
700 r, measured on the skin, roentgen intewsity 
varied between 4.1 r per minute and 7.5 r per 
Minute. Total dose 6,700 r. The fumor MONI 
rapidly during the first few days of treatment. 
Approximately one week after begigning treat- 
ment, an abscess pointed over the thyroid re- 
gion which was incised and evacuated. Tis 
resulted in marked relief. The weight increased 
and the general cond tion improved. On Octo- 
ber 6, 1938, about ten weeks after the comple- 


ent are interesting. The large total dose Ny 
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aS tion of treatment, there was no definite e 


dence cf cisease, the general condityn wag 
cellent, an@ the patient had ,no compl. 
Subsequer t examimation of soft tissue ment- 
genograms of the larynx disclosed a remagxable 
restoration of the cartilages to what sgegns to 
be a no-mal state. There is no sign fof 
rence at this time, about six years £f 






pletion of treatmen- (Fig. 35). : * 
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RE SR [his technique* "is the most 
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effectivs so far observed for the more ex- 
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for believ ng hatythe total dose unde er, e 


given corditipns constittites a mex LEE 
irradiation. It is by yo means œ'tzin tirat 
all the faetors*are the most favorable, ex- 
cept that the increase in the dat?y asse and 


€ > . e . , 
diminutiaa in the total treatment berroc Aas 


caused regeession, disappearance, anc ag par- 
ent cures ef lesions that have failed to resend 
i0 the former divided dose lechnague. There 
is reason to expect that the techriqve of 
gradually increasing the daily dese .nd 





A 


Fig. 3. Case v. 4, extensive 


ihe cricoid cartiliazes and obliteration of the nomaal contour of the neck before treatment 7L, 


B 


carcinoma of the right ^emilarynx with perforation through the thy-oid 


five 


years after treatment showing restoration cf tae ncrnal comtour of the neck. 


tensive mtrinsic carcinomas and for ex- 


trinsic carcinoma: of the larynx. When the 
cervica. edenopathy has been too extensive 


to be included in zhe fields, an additional 
cycle o^ -reatment has been given to such 
areas as could not be included in the first 


cycle of treatment. 
: DISCUSSION 
s 


e r = E P 
The oasis of the method of concentration 


is the gs? of large daily doses over & corm 


paratively short -reatment period (ten to 
_ eighteen days). The total dose is suffcient 
7 to procuce *an "epithelitis" and in some in- 
“stances cn epidermitis and there is reason 


* This «as the first case treated by this method and the treat- 
ment time was twenty-three days. The treatment time aas now 
been reduced te eighteen days and two treatments are used dasly 


instead ot ene. Lhe total des2 remains the same. 


diminishing the size of the field is © ad- 
vantage dut this principle canmot be ade- 
quately supported on theoretical raunds 
and tne cata at hand are not sufficient to 
settle the question definitely az thes -rme. 


The idea of delivering the largest loses 
-hrouzh the smallest fields in the as- few 


days is mtriguing, and for certain -ypes of 


carcinomas, as in the larynx, ths techa: que 
ippezrs t5 be especially effective. 

Before 1922 surgery wis the only form 
of treatment for operablg carcinomes cf the 
arynx. The first successful resu ts at radio-* 
-herapy vere reported by Regaud, ! L'ow'grd 
ind Hf#a-ant® who presented 6 inaperable 
cases treated successfully witn reeawen 
therapy. In 1938 Jackson, and jac<son’ 
stated their belief that fhe future wall »-ob- 
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an Ns see a progressive decregse in the rela Wdered to be the method of choice in certain Ne 
. yg number of l'aryngectonges and an in- op¥rabledesions, the problem has bgcome 
crease in the numbeg of patients treated mh more difficult. The responsibility of 
with irradiation. Similar vfews have been | acv&ing radiotherapy instead of laryngec- 


] expressed by Quick* and others. Lenz? has tom$ in certain conditions in which the 
-— publishec favorable results of roentgen oppésMg factors appear to be equally bal- 
therapv in cancer of the larynx. anced NM indeed a serious matter. The 


As long as radiotherapy was limited to gknowledge that if radiotherapy fails, laryn- 
inoperable lesions, the problem of choosing gectomy haay still be performed with safety 
between operation and irradiation was rela- is of de dara help. As experiamae if. 
tively simple. Now that irradiation is con- cumulates, the decision becomes less diffi- 

cult. Intrinsic lesions of the true vocal cord 
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TABLE I 
Fase Ib 
CARCINOMA OF BARYNX œ 
a" 2 (True Cord) CARCIN@MA OF LARYNX 
* eHarly—cord movable............... 38 (True Cord, Movable) * 
P ‘| Border ine—cord partly movable.... 35% == —= 
" Advanced—cord fixed. ............. 30% : 2 Died in 
ows Cases Living 
—- - — = : - — Year * 7 
rm i Treated and Well " | 
Alive at End of 1939 1940 1942 
D ETUR ne A Ss RA 
oe Cases 
€ "T^ 6 2 * 
Treated i uus daur anii May hc 35 2 el I" o£. 
9QAaC )4 42 . ae 
939 94 94 94 1943 1639 3 2 " I 
—— bC40 3 3 
s D 
: 1938 7 5 5 5 5 4 ar 7 7 
4 A9 9 
1939 7 7 5 5 5 51 j 3 3 
$ 1940 9 7 6 5 5 1c43 2 2 
1941 21 21 I7. 85 . i^ É 
1942 2 12 tote 20 17 
1943 I T 
-— -— Seventeen living and well, average length of time 
^. 57 40 since treatment—25 months. 
ao : * Died of cerebral metastasis—primary lesion controlled. 
. * These Aigures represent the percentages of the total number 
of cases included in the table. 
t Laryngectomy followed radiotherapy in 1 case. a Taste II 
É t Cardiac death, no evidence of cancer in 1 case; laryngectomy | : : UN 
; ; c TUE CARCINOMA OF LARYNX AND HYPOPHARYNX 
" followed radiotherapy in 2 cases. à 
(Epiglottis, False Cord, Pyriform Fossa) 
TABLE la - === = = 
CARCINOMA OF LARYNX Alive at End of 
(True Cord—Movable and Partly Fixed) Year Treated May 
— = — 1939 1940 194I 1942 
l z 1943 
Alive at End of 
r Cases à 1 2 2 2 " 
xon Treated Ma acm f 2 : : S n 
» € x 1 
tot 1939 1940 1941 1942 , "339 9 > 4 g 3. 3 
x 1943 1540 4 3 2 2 2 
l e 1541 18 Ls Ide  IO* 
3 -— 
1938 0. 7 e 5 5 4 4 1542 18 ra 17 
e 1939 4 4 3 3 3 3 I54 3 I I 
1940 be 5 5 4 4 — è — a 
194 I 13 s 13 p I 58 435 4 
1042 9 9 9 E a 
1943 2 2 Sixty-two per cent of lesions were advanced and 
° > a - associated with cervical adenopathy. 
° 4l e ' 33 


e * Laryngectomy following radiotherapy in 1 case. 
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fixatier haye failed to respond tothe 
intensive radiothe-apy; consetjuently laryn- 
gectom v is performed in these cases if there 
are no cortraindications. When the fixgtion 
of the vocal cord is only partial, irradiation 
is usually the init al procedure.* 














~ TABLE III 
— 
CARCINOMA OF MOUTH, OROPHARYNX AND 
NASC PHARYNX 
(Execlocing Tongue) 
DM techn 4d niin Rb a did Y ac DC ee 10.5% 
AOVEBUEDL . 1o s cmt 34.5% 
Vervadennosd.. ud a»raumismcPeES 55% 
= = 
Alive at End of 
Veer Cases 
Treated ‘ims Job digi dnb May 
40 1941 1942 og: 
1938 13 e € 5 5 3 3 
1939 M « 9 5 5 4 2 
1940 T7 15 II 8 8 
1941 5 28 45 gg” 
1942 T, 23 21 
1943 9 9 
DR e 
: r6 64 





* Excison of remnant m 1 case; neck dissection after radio- 
therapy iw 1 case. Five cases died of causes other thaa cancer 
(clinically tree o: disease). 

















Tase IV 
. 
CARCINOMA OF TONGUE 
F arbe TTC seem eral sew Se wwe Se Oe I 3% 
AO M Lee as a acra N OS 39% 
Very advanced (with adenopathy)... 48% 
Alive at End of 
Year Cases 
Teated , 9C 1940 194I 1942 nay 
= 1943 
E e. 
1938 & \* o O O O Oo 
1939 2 2 O O O o 
ing 9. £ T 6 4 2 4 
1941 16 14 10 10* 
1942 £ 5 af 
1943 I 1 
" 38 17 


* Hem gosse: tomy follewmg radiotherapy in 1 case. 
T Neck dissection and her iglossectomy following radiotherapy 
in I case. g 
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7 Aleve at End of 
Wes A M 
" Tue ... jr Kam. ma OM 
939 )4 i4 J4- 1943 
1638 O 4 4 e 4 3 3 
1639 2 I I 1 I I 
1G40 O 
T 
roy I be 5 " 3 
1642 3 3 3 
1G43 1 [ e 
20 a It 
MEME. 2 


The accompanying tables give the results 
cf treatment of the 290 cases which form 
che subject of this research. — 


ene 
‘ SUMMARY 

(1) A method of radiotherapy has been 
evolved which is called the concentra ton 
raethod. Roentgen rays or radium may be 
used. This method has resulted in th» erazi- 
cation of the more rad oresistznt carci- 
aomas,of the mouth, pharynx, and larynx 
which have failed to respond to zhe previ- 
ous methods of external irradiation. 

(2) As a result of this development, the 
initial Ctsappearance anc apparen- cures 
have beam observed in a group of 13trirsic 
-quamous carcinomas of the laryn» whieh 
zre generally regarded as radiores stant and 
tor which surgery is usually clarmel to be 
the only effective method of treatrremt. In 
many of -hese cases the only alternative to 
radiotherapy was complete laryngectomy. 

t3) Although it is necessary t» treat 
more cases and wait stil] longer 11 crder to 
be more <ertain of the permanency of the 
results, ir is already clear that tke swrgmal 
attitude toward the trea-ment of some 
forms of intrinsic cancer of the larvax 
must, on the basis of ties? resutte be al, 
rered. 

4) A radiotherapeutic test : has been se- 
veloped for certain border lire cases of 
intrinsic cancer of the larynx im which a 
decision between radiogherapy n€ laryn- 
zectomv 5 difficult. Approximately aalf the 


Pat ee et. 4. 


4 Aj v. w M f: : A : e ; : " ge . | . Ed . Saw | 
sd i 746 i N è À / Mas eder i à 2 pe severe 
i: N " od 4 J d e e. 


d hely i i enie barde i therapy for cancer of the mouth, pharynx and 
great help dn certain i Imcult barder line larynx. Ke Am. M. Ass., 1941, 717, 1607- 
cases and gives the patiene a chan: e of cure 1510. 
i with preseffation of his voice in the event 2. Jacxson, C., and Jackson, C. L. Cancer of the 
the’lesion proves to besserrsrtt mm > ¥ "x - ege : 3 
- ae. JE. : 3. LENZ, M. A-ray treatment of diseases of t 
i tion. It also does not eliminate hi chances ° j E E eas n 
p ie TCR larynx. Ann. Otol., 1943, 52, 85-108. 
dere TC y jaryngectomy 1f the lesien proves , Qumck, D. Carcinoma of larynx. Am. J. Roent- 
tome radioresistant. GENOL. & Rap. THERAPY, 1937, 38, 821- 
(5) Five different techniques of ir*adia- 853. 
tion have been developed under the method 5 Recaup, C., Courarp, H., amd Haurant, A. e 
Kn npn" ^ . Rapport sur la curie thérapie et la roentgen- 
of concentration. Each is applicable tc a ‘eet | Meses - 
ven T h thérapie dans le cancer da arynx. Ann. d. 
certain type of cancer of the mouth, mal. de l'oreille, du larynx (etc.), 1922, 41, 
pharynx, and larynx. 967. 
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As a&est af the sensitivity of the lesion. This 
is followed by an inteifal of fifteen days of 
observation. The degree of regress on of che 


lesion at the end of the*twenty-one days, 


can be used as a regsonably accurate index 
of the raciocurability of the lesicn. If -he 
response to the first course of treatment is 
adequate, the second course is admin- 
istered. If the response has been inade- 
quate, laryngectomy may be perform ed 
with safety. This method has been a 








6) The results in radioresistant forms of 
carter of he mouth have been ing proved by 
the method of*concentraticn. 

(7), A study of the comparative value of 
220 kv. roentgen rays, 400 kv. roentgen 
rays, and radium has been started. The 
study has ndt proceeded far enough to jus- 
eifv an opinion at this time. 
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I a previous article, data on dosage for 

linezr sources of radium, calculated by 
the methed cf Lavrence,!? were presented 

' in grah cal form. Because of difficulties in 
graph reading, the data are here presented 
in two woes ‘orms—a table and a 
nomoz-am. 

Table 1 gives d rectly the dose in gamma 
roentgens (r,) per milligram-hour along the 
“end” axis, "in air,” for filtrations equiva- 
lent to o.c mm. platinum. Other filtrations 

" and tissue absorption are considered later. 
By "enc" axis is meant the line perpen- 
dicular to the linear source at its end, e.g., 

* BN in ?ygume 1 and not the line which 
woulc represent the prolongation of tae 

o linear source. In reality, the "end" axis is a 
s plane, dwt appears in the diagram as a line. 
"Distance" refers -o the distance measured 
along this or other perpendicular axes in 
centimeters. The distribution of the radium 
salt in the linear source is assumed to be 
uniform. 

The value 9.0 was used as the number of 
gamma -eentgens from a 1 milligram point 
source cf unfiltered radium element at 1 
centimeter in I hcur. 
^ A dosage table for points along an enc 

axis is Valuable because it can be used tc 
obtaia the dose at all points. This arises 
from -he fact that a perpendicular line 
from aa» given pent to a linear source may 
be coasidered an end axis for the two Imear 
« segmenta sources into which the crizina: 
or trut l near source is divided by this line. 
Thé fslewing examples will make this 
clearee and ilMistrate the use of the methode 
An active length cf 4 cm. and a treatment 
distance qf 2 cm. are arbitrary figures se- 
„lected only for coavenience of demonstra- 
tien. 
Asstme a linear source of active length 
4 cm. t.7B of Fig. 1, 2 and 3) and filtration 
equivalent to 0.5 mm. Pt: n 
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“xample 1. Find the'dose per mi ligi m- 
jour 2 cm. away from the linear secrce 
ileng the end axis, i.e., at point Ñ Fi 1). 

The dese at point N is read direc-ly fom 
Table t as 1.10 rẹ, per milligrz m. hour 
oy follewang the vertical line under amive 
ergth 4 and a horizontal line fom dis- 
tamce Z e 

“x ain ple 2. Find the dose pea miligram- — "^. 
noir 2 em. away from the linear surce > 
alcng the ' ‘central’ axis, i.e., at M «FE 3). ^ 
A cer tra! axis is a line perpendiculer © eis A 
linear source at its center. "en 

The lre OM may be assumed to t= the 


A 2 O F B 
| 
e 
\ 
è 
M N 
Fis. L fS is the active length of the linear seance iis 


EN is the end axis; OM is the ceatra aws The 
dose at point N is calculated in example 1- The 
dose at point M is calculated in exam dle = 


end axi for the two segmentel lear 
saarces -70 and BO, each of which :on- 
tributes 2.5 milligram-hour if the total zon- 
tribution from 4B is 1 milligram-F ovr. 

The dose at M from the linear segr ent 
AO = tL 6s /2 —0.81 r, for o.§ milligram-F our 
(1 62 5 she dose per mifligram-hcur “om 
E linde source JO olgtained fsogn Table 
. This gure must be divided by 2 s :nce* 
40 contributes only one-þalf cf one mil- 
gram-hotr). 

The dese at M from BO is the-same as the 
dese from AO. Therefore the doge 2- N * 
frc m bo 40 and BO, ‘.e. frm 4P, qaals 


* From the Department cf Radiotherapy, Mount Sir aa Hosp:t il, New York. a 
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* nbus of mails. -hours fr 
or: 

Dose due to 4B =2 xo.81 or 2X1.62,/2 
=1.62 r, for 1 mg-hr. ° 

It turns out that we have both divided 
and multiplied the dose from 4O by 2 or 
that the dose peg milligram-hour along the 
central axis of a linear source 4 cm. long 
is equal to the dose per milligram-hour 


m 3 © | B 





P 


Fic. 2. 4B is the active length of the linear source: 
CP 1s the perpendicular axis through a point : 
cm. from the end B and 3 cm. from the end 4. 
The dose at point P is calculated in exam ple 3. 

e 


along the end axis of a source 2 cm. long 
at the same treatment distance. This is the 
general rule for points on a central axis. 
Therefore, one can find the dose per milii- 
gram-hour at any point along a central 
axis by looking up in the table under one- 
half the active length instead of the full 
active length. Calculations for this tye of 
case are therefore unnecessary and the 
table is used directly. 

Example 3. Find the dose per m lligrara- 
hour 2 cm. away from the linea- sour:e 
along an axis 3 cm. from one end and 1 cm. 
from the other end, .e., at P (Fig. 2). The 
two segmental linear sources are /C and 


BC (Fig. 2). 


^ * e LI . - 
For purposes of calculation in cases of 


this type,*it is useally simpler tc assume 
that the number of milligram-hours repr2- 
sented by the linear source itself and each 


of its segments is equal to the number of 


centimeters in its length instead of assum- 
ing thatethe linear source represents 1 mg- 
hr. and each segment a fraction thereof 


dà AQ aes 


DE 


E ending on it$ lenzth. This assumption is 
poss: ble: b&cause the linear density of the 

epa salt in the capsule or needle is uni- 
form and therefore the number of milli- 
gram-hours contributed by each segment is 
proportional to its length. 

Assume that the segment 4C, being 3 
cm. long, contributes 3 mg-hr. The seg- 
ment BC, 1 cm. long, contributes 1 mg-hr. 

From the table, we find that the d&e per 
millizram-hour from the segment 4C (ac- 
tive length 3 cm.) at the point P (distance 
2 cm.) is 1.34 ry. For 3 mg-hr., this figure 
must be multiplied by 3: 

Dose at P from .4C for 3 
X3 4.02 r,. 

Similarly, the dose at P from BC for 
I mg-hr. e 1.88 XI 21.88 fy: 

When we add the dose from 4C (for 3 
mg-hr. of 4C) to the dose from BC (for 1 


nip Nr es T S4 


mg-hr. of BC), we obtain tMe dose from 
A 4 B | OD 


Q 


Fi1Ge 2. 4B is the active length of the linear source; 
DQ is the perpendicular axis through a point 1 
cm. beyond the enc B. The dose at point 9 is 
calculated in example 4. 


AB, 1.e., from the true linear source (for 4 
mg-hr. of 4B): 

Dose at P from 4B for 4 mg-hr. =4.02 

+1.88=5.90 r,. The figure 4 mg-hr. is of 
course the sum of 3 and 1 mg-hr. and is also 
equal to the total active length in ‘cent? 
meters. 
* Since we know the dose for*4 mgjlfr., we 
can easily find the dose for any other num- 
ber of milligram-hours. For 1 mg-hr., the 
doses $.06/4 — 149 fy 

Example 4. Find the dose per milligrara- 
hour 2 cm. away from the linear source 
along an axis I cm. beyond the end of the 
linear source, i.e., at 9 (Fig. 3). In this 


sd 


N 


?,* 







Dose at 9 fror AB for 4 mg-hr. =4.70 describgc in the previous! example. Fach 
-21.88 —2.82 r,. The figure 4 is the differ- of these two segments is treated sepa <telv 
ence between 5 end 1 mg-hr. and is equa! in succession by the nomogram in ez zctlv 
to the rumber o^ centimeters in the total the same way. On the leff,vertital scale 
or true active length. * (€ scale), one finds the active lengtn » the 
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e & ^ = . e. e l á * 
D f , . 6 " prx 
E =a ‘ . i =. dr 
(J e ® bd av aie z. - ° i * x 
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case, tie two "segments" are AD, § cm. Dose at per milligram-h»ur "ardt 
long$and BD, 1 co. long. (The “segment” = 2.82/24 =0. D Xs \ : ° 
AD is actually larger than the linear source The data included in the table mar also 
itself, but the term segment is still used by be put tn the form of a nomogram. ‘| 7s is 
analogy with the previous case.) We as- ean aligzrsent chart (Fig. 4) coast tite of 
sume that 4D ccntributes 5 mg-hr and two vertcal scales and a central ot Lque 
io NOMOCRAM TO CALCULATE RAD UM QOSAEE FOR LINEAR SOURCES 
a 
D 
9 = 
<< i a 
8 A $ 
LI e A a 
Fd * I. ° 
7 * x A E A 
6 Pd — Y 
A — 
A en "1 
E E 
3 9 a = 
* at = 
xs o 3 
as J f 
3 « - e. T=: 
< . E 
«T 4 
é jo 
e AU 3 = 
M J » 
e e 4 
] Á R " a d 
"4 * BERNARD S WOLF ND d eh, 
^. MT SINAI HOSP NYE J 
O = 
cu. a 
Fic. 4. Nomogram to calculate dosage for lincar sources. For explanation, see test. 
BD 1 ng-hr. Clearly, in this example, the scale. The vertical scale on the eft s -alled 
dose from BD must be subtracted from the the C scale; the vertical scale cm the ~ zht, 
dose die to 4D ia order to obtain the dese the D scale, and the central oblique =ale, 
ffom “FP, the true linear source. the F scale. The advantagesof~nomceram . 
Dose at Q from 4D for § mg-hr. —.94 X: are that it is compact aad that al wter- 
€. e . = 
= dis mediate values are easily obtained. Anv 
Dose at 9 from 3D for 1 mg-hr. 21.88 K1 — iirear source is looked uffon as cen$5t ag ote 
z1,08 re two separate linear sources oe segimerte, as 
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Segment. On the right? Yerti 





al scale (D 


scale one finds the treatmént distance. 


Then, a straight edge—e.g., a ruler, prefer- 
ablv transparent, or a piece of string 
stretched tightly—is plated across the 
chart through the gwo selected points an 
the C and D scales. This straight edge ia- 
tersects the central oblique scale at a point 
which gives an F figure for each of the two 


CM. 


e timeteys) on the C scale with 2 


gtam, the same examples (in different or- 
der) will b& solved. " 4 
Example 3 (Fig. :). For the 3 cm. seg- 
ment, we connect 3 (active length in cen- 
(treatment 
distance in centimeters) on the D scale and 
obtam 7.8 as the first F value, or F,— 7.8. 
e For the 1 cm. segment, we connect I on 


the C scale with 2 on the D scale and obtain 
Eg 


IO 


CM. 


Fic. 5. Example of use of nomogram. The straight edge for the F» value connecting 1 on the left (C) scale 
with 2 an the right (D) scale is only partially shown. ^, is derived from segment 4C; F» 1s derived 


from segment BC. 


segments. The two F figures thus obtained 
are then added—or subtracted if the poiat 
in question lies beyond the end of tne linear 
source (as in Example 4 above). One further 
step is necessary, when the nomogram is 
used. Because of the form of the funda- 
mental fquation for dosage from linear 
sources, the result of the addition or sub- 
traction of the two F figures must, be ci- 
vided by the total active length and by the 
treatment distance before the dose per mi- 
ligram-hbur is, 5btawed. 

To demonstrate the use of the nomo- 


E 
LJ e a . 


L 4d a. 79 od 
duo pe c^ u^ 


F3 3.6. The two F figures are then added: 
Fi +F: = JI 4 

This figure must be divided by 4 (Active 

length of original or true linear source) hind 

by 2 (treatment distance) t€ obtain the 


dese per milligram-hour: 
Dose at P from 4B per milligram-hour 


Example 4. One segment is 5 cm. long, 
the other 1 cm. long. 
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e 
Distance | Active Length in Centimeters 
m E ——e.—- — 
Centimeters 3 T gm 3 3 .8 9 I.2 yi 
n 
3 72 63 55 49 44 40 36 33 a 
4 44 41 37 34° 31 28.4 26.2 24.3 22.5 
Js 29.5 28.5 26.5 23.3 2r. 20.0 18.5 17.2 E 2 
b es 6 
Eo 20.5 19.6 18.5 17.3 16.2 18.9 14.7 3-5 x7 
"T If 9 15.6 15.0 14.9 13.0 12.9 IE 4E 10.3 Ee 3 
3 11.9 I1.6 II.3 10.3 10.3 9.8 9.4 8.9 8," 
3) 9.3 9.2 9.0 8.3 0.5 8.2 7.8 " d 7.2 
I.O 28 FE pm 7.3 72 b6.ge 6.6 6.4 5.2? 
=e 
1.2 5.3 5.3 DN 5.2 5.1 5.0 4.8 4-7 4 05 
1.4 3-9 3.9 3-9 3.3 3.8 3.7 3.5 3.6 J-E 
1.9 3D 3.0 3. 4.35 2.92 2.88 2.84 2 30 2.75 
° 1.3 2 49 2.40 2.40 2.38 2.36 2.33 2.30 2.23 7.3 
2.0 I .95 1.95 1.95 I 34 1.93 I .91 I .90 I 38 puppe 
e 
. He le 1-$2 1.62 1.62 1.52 1.59 1.58 t.36 i ae I 54 
" 2.4 x don 1.36 1.36 1.36 1.34 PEDE [.34 I 3D I 29 
2.6 Em e 1.16 1.16 Lae 1.15 1.14 RS iy pa I DI 
" 23 I.525 1.00 1.00 I Do 1.00 I.OO .99 -JB .g8 
P 3.9 83 88 88 38 .88 .88 .88 37 86 
: 4 7 76 79 -79 -79 .78 3 Ka =| 76 
5.3 7 71 .71 31s 71 .69 . 69 58 68 
4.6 b4 .64 .64 14 E .63 .62 a 61 
3.3 $5 . 56 . $6 z6 . 56 . $6 , Ss $4 
4.0 52 50 .50 -$C 5o 50 -49 +) 49 
4.5 «33 39 39 «39 39 -39 39 «39 39 
° 5 33 33 33 a -B 33 33 33 3 R 
$.5 2170 270 .270 27 270 270 270 259 268 
6.0 | dos 55 226 Am 22 2239 226 4 253 
e | 
6.5 | 185 .185 185 18: 18¢ .185 . 185 ats res 
7.2 155 165 . 164 16« .1565 . 165 .165 3: 6c 
p ^ 140 140 149 -149 .14C 140 140 140 840 
8.c 126 126 125 .125 126 126 126 126 mo 
. | 1 Ds luk I .5 1.6 Be, 1.8 I 9 2.0 
e § | 
è 3 " a.v 26.8 25.0 23.5 22.3 21.0 20.0 19.2 8.0 
E le 21.1 19.8 18.5 17 «5 16.5 $.6 14.9 * 14.8 3.5 
E n4. 14.3 P3. 12.3 ia ia 1 [1.7 11.3 10 8 5.3 
* e a 
.5 (012.5 11.4 10.8 10.3 9.8 9.4 9.O eo © 8.2 
= : a 9-7 jj. 8.8 8 4 8.0 "o 7.4 2 6 9 
j .8 8.1 7.9 7.4 i 6.89 6.6 6.4 6.2 £8 
3 6.9 6.6 6.3 6. 5.8 5.6 Så ae - $.0 
1.2 5:9 $5: 5.5 5-3 5-1 4.9 4.7 46 44 
HIN ELM ð - 
. 
e 
. e 2 
9 
^ f i v 
















































































E e ^e "m .- t " . EO ‘ fe ~ g . a . v, 
ONE C di. i d & E a "" . e 
E e i ° ö ] A e E i : E e e á R : 
"ee. DR " , Bernard S. Wolf e June, 1044 
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e° * TaB I— Cant. è 
e " 
Distance Active Leng-h in Centimeteps 
in | 2 
. Centimeters AE X P 1.4 LA iS p 1.8 I.9 2.0 
- e — -9— — 
pi 1,2 4.4 @ 4.3 4.2 4.0 3.9 3.8 3.5 3.5 3.4 
- I.4 3.4 1:3 3.2 3251 3.2 2°93 2.85 2.55 2.90 
156 2.79 2.65 2.6c 2.55 e2.49 $45 s, 59 2,22 5,29 
f 1.8 1.24 2.18 2.14 2.10 2.56 2,02 1.97 1.93 1.89 
2.60 1.86 1.84 1.81 1.78 Pr Py 1.69 1.65 1.62 
e 
2.2 1.62 1.50 1.4% 1.46 1.44 E E! 1.40 1.38 I.18 
, e 2.4 1.28 ee I.2f 1.2 | .24 1.22 I. 21 1.19 1.18 
2.6 1.10 I.09 1.08 I .07 1.96 1.05 1.04 I .03 1.09 
2.8 97 be 95 94 .93 92 .92 .gO 9O 
a^ 3.0 86 .84 8s .83 32 81 .80 .80 79 
= 3 P e 
aii : Nds 76 75 TS -74 73 72 P 71 71 
1 ce 68 67 & 66 56 65 64 64 63 
6 New 36 60 60 .6c $9 .$9 58 58 £9 57 
— -© 54 53 53 -53 $2 52 51 51 51 
4.0 4G 48 45 o 48 d 47 46 .46 46 
4.5 39 39 38 -39 .39 39 39 $8 38 
5.0 25 .32 T 452 aa 31 31 * 3I 
eek .267 266 265 .266 ¥ 263 262 261 260 
6.0 ‘248 221 220 .220 .220 219 218 217 216 
? 6.5 185 185 IS .184 .18 184 183 183 182 
7.0 164 164 Ifge@ 164 ° 163 163 163 162 162 e 
9. 4 140 140 140 -148 .140 140 140 140 140 
J 8.0 126 126 126 126 126 126 126 125 125 
e 3.1 22 2. $ ol M. 2.5 E 2.8 2.,0 
` a 19.3 16.4 15.5 1.1 14.5 14.0 12.7 13.0 p.d a 
2i 4 12.9 12.3 11.5 i143 16.9 10.5 10.1 5,5 9.4 
A 9.9 9.5 9.1 8.8 9.5 8.2 7.9 5.6 oT dh 
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Example 1. For points on an end axis, 
there is only one "segment," 1.e., the linear 
source itself. 
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F,=3.9 
— 5.9 
Dose per milligram-hour at N=—— 
4X2 


Ed ou 

Example 2. For points on a central axis, 
the two segments are equal to each other 
and have the same F value. 


qu 


e? F 26.5 
aer. 
i 
«s 13.0 
Dose per milligram-hour at 4/= —~—— 
4 X2 
—1.6344 a 


These factors are given in Table m as per- 
centages of the values calculated for o.; 
mm. Pt. The correction factor depends to 
some extent on the ratio of the distance to 
the active length. Two correction factors 
afe therefore given for each filtration in 
order to cover the full range with an error 
less than 4 per cent. 

When the linear source is inserted into 


TABLE II 


FILTRATION CORRECTION FACTORS 























t nm. Pt | 1.5 mm. Pt | 2.0mm. Pt 2.5mm. Pe 
gon 
Ratio=! | Ratio=} | Ratozi | Ratiozi 
g% 80% 70% b4% 
Ratio cti | Ratioci Ratio <4 Ratio «1 
85% 75% 6s% o 57% 
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“Ratio” refers to the ratio of the perpendicglar 

distance between the point and the source to the ac- 
tive length of the source. 
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AN EVALUATION OF THE ROENTGEN METHODS 
JSED IN MASS.CHEST SURVEYS 


I IS, ge-erally recognized that the im- 
cidence of pulmonary tuberculosis might 
be effectivdv reduced if those individuals 
with activ disease were isolated at the 
earliest possible moment. Since early isola- 
tion presupposes early detection and since 
the roentf-n examination constitutes the 
most reliable metnod for the early ciag- 
nosis cf pulmonary tuberculosis, it is evi- 
dent that considerable progress in the 
contro! >f this disease might be achieved if 


. the populetiqn a- large were examined 


roentgemce-aphica ly at regular intervals. 
Until tre erly 1930’s such a program was 


# impract cài! due to the excessive cost of the 


roentgen rethods taen available. In rezent 
.years, hcwever, this situation has begn 
* spectacularly changed by the development 
of the rh »*ofluoroz-aphic process in which 
a fluorescent image of the chest is photo- 
graphed or fiims 5f reduced size (usva ly 
4X5 inch, or 35 mm. film). Such fils, 
when made in large numbers, are cons:dg- 
ably less 2=Densive to produce, process and 
handle tan standard 14X17 inch rcert- 
genograms Recen ly, the roll paper process 
in whic r.X17 mch roentgenograms are 
made on sensitized paper has been per- 
fected and may also prove a useful me:hod 
for the examinaton of large populetion 


e groups. 


she 492 -ofluoragraphic process has veen 
used*ex-ensively ia this country in the ex- 
amina on 
services an. of many thousands of civi ians 
engagec ir. indus-ry, and there is every 


- reason -2 =xpect -hat the process will -e- 


ceiye progressively wider application as 


of :du--ees entering the anmeie 


countries, particularly in Brazil ané Scan 
dmavia. ! 

The ctegnostic quality of paotcdaorc-, 
graphic aad paper film is son ewhat in- 
erior tc chat ofa 14X17 inch -oertgeno- 
crams ax, as a result, many radielogists 
have lecum concerned lest the Cia mest 
e-ror of these newer methods be hich anfl 
thereby largely counteract their other ad- 
vantages. In an effort to determme2 the rel- 
ative emerits of the various roentgen 
methods which are available for -he =xami- 
ration o- the chest (14X17 inch romtgen- 
czraphic fim, 4X 5 inch phocofluerograpinic 
flm, 35 mm. photofluorographic flm, 
14X17 mch sensitized paper, and roemt- 
eeznoscorr , clinical studies in which two or 
riore o abe methods were compared have 
been made by several investigators. Ihe 
conclusions reached vary w:dely and seem 
*o depend on the experience o- in=xperi- 
ence, as the case may be, of the ia-erpreter. 
Furthermere, many of these studies hzve 
mot been carefully controlled from th= mew- 
peint of selection of samples and statistical 
analysis and accordingly the owe=rall pic- 
*:re tends to be confused. 

A direc- quantitative evaluation of -he 
diagnostic quality of the various rcentgen 
rrocedures may be made by a comprenen- 
sive investigation of the physical character- 
istics of the several methods. From such a 
study it is possible to list in uasq 1i vocal 
cerms the relative detail with which roent- 
sen Images may be resolved dy each ene -hod 
and to determine the smallest lesion wch 
a given method is capable of recording. 
During the past two years sum a study 


time goes on. Betore the outbreak of tae has been inder way at the Unversity of 
current war, phctofluorography was an Chicago. in attempt has keer mæde to 
establisaed procedure in many foreign, correlate tne various physical factors which 
75€ ' go o 
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. . influence roentgenogrpphic and roentgen- 
“oscopic quality so that the part playec by 

each in the total effect may be correctly 
evaluated. Physiological considerations of 

0. @ viewing have also been ihcluded. Although 
è this material will Be presented in detail in 
a series of articles which will appear in 
forthcoming issues of this JouRNAL, it has 

been thought desirable to summarize here 

Po ss some of the preliminary findings of the 
study so far as they relate to the various 


r e roentgen methods used in the examination 
of the chest. 
E a The resolving power® of 14*X17 nch 


roentgenograms is superior to rhat of all 
i . @ther roentgenographic materials. In order 
' N of merit below these films may be listed, 
4X5 inch photofluorograms, when made 
a with a stationary-focused grid; 14X17 neh 
sensitized paper; 35 mm. photofluorógrams 
when made with a stationary-focused grid, 
and 4X5 inch photofluorograms, made 
without a grid; 35 mm. photofluorograms, 
made without a grid; and, finally, roent- 
j genoscopy. 

The low resolution provided by the roent- 
genoscopic method may be attributed tb 
the low visual acuity of the eye when 
operating at the low intensity levels present 
under roentgenoscopic conditions. A grid 
improves the diagnostic quality of photo- 
fluorograms by reducing the amoun- of 
scattered radiation reaching the fluorescent 
screen, and thereby increasing the contrast 
of the roentgen images. Due to the high 
inherent contrast of 14X17 inch roentzen- 
ographic film, and the relatively short use- 
ful density range of 14X17 inch paper 
film, a grid is not useful when these ma- 
terials are employed. 

: It must be realized that the above list 
represents conditions as of 1944, and un- 


` 
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doubtedly it will require considerable re- * 


èe vision *from time to time in the years to 


come. Indeed, there is reason to expect that, 

before long, 4X5 inch photofiuprograms 

and eventually 35 mm. photoftuorograms 

° will be equivalent to present-day 14X17 
inch roentgefiograms. 

Although the foregoing discussion :ndi- 


j f 
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‘cates the relative merits of the various 


roentgen@procedures used in the exafmina- 
tioa of the chest, it does not provide any 
information as to the diagnostic error which 
may, be expected from a given method in 
the detection of pulmonary tuberculosis. 
Physical studies reveal, however, that the 


esma lest infiltrative lesion which may be 


detected by a competent observer using 
roentgenoscopy is between 0.5 and*1.0 cm. 
in d ameter; smaller lesions, of course, can 
be detected with che other methods, with 
14 X17 inch roentzenograms being able to 
reproduce the smallest process. Since most 
sign ficant lesions exceed 0.5 to 1.0 cm. in 
diameter, it is evident that all of the roent- 
gen nethods which are available for the ex- 
amination of the chest should be capable of 
detecting the majority of tuberculous 
processes. One word of caution must be 1n- 
jected at this point, howefer. Since the 
reso ution or detail with which a lesion may 
be seen varies widely in the different 
metiods, one must not use the same diag- 
nostic standards when interpreting the 


films produced by one method that are usede 


whea interpreting the films produced by 
another. For example, a particular tuber- 
cu.ous lesion will present considerably less 
de-ail in a 35 mm. film than that seen in a 
14X17 inch roentgenogram. Indeed, if,the 
lésicn is small, its true significance may be 
easily overlooked if the roentgenologist un- 
consciously insists on the fulfillment of the 
criteria employed in the diagnosis of the 
larger film. A spectacular instance of this 
occvrred recently when an acquaintance of 
the writer was asked to test his skill in inter- 
preting 35 mm. photofluorograms. Four- 
teen by seventeen inch and 35 mm.,films of 
several hundred individuals, of whom *ip- 
proximately 20 per cent were known to 
hav2 minimal pulmonary tuberculofis, were 
suomitted to this well known radiologist 
whc until this time had read relatively few 
small films. The results of fhe test were at 
first highly disconcerting because a @on- 
sicerable number of cases called "positive" 
from the 14X17 inch films were called 
"nezative" from the 35 mm. films. For- 
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tunately, however, the radielogist did nov ic dodi peridd§ of tim e. This is the% ° 


stop bere lt wisely reviewed theetwo series 
of films, comparing each 3$ mm. photo 
fluorogram with each 14X17 inch roen-- 
genogram. In this way, he was able to es 
tablish ^or himself che diagnostic criteria 
which should be used in the interpretation 
of small fi ns. After this educational proe 
gram, another comparative series of 35 mm. 
photofacregrams and 14X17 inch roent- 
genogram s was submitted to him for inte: 
pretation. The diagnostic error in rezdin2 
the smal. alms ths time was of a much 
lower orcer. 

The fo-gsoing is a forceful demonstration 
that an à ility to correctly diagnose th 
films procaced by one roentgenographi- 
method does not presuppose an equ?! 
ability to mterpret the films produced by 
another. First, it is necessary for one t^ 
establish for Bimse!f the diagnostic criteria 
which are mote or less peculiar tc the 
roentgenozrams made by a particular 
method. Sach edvcation may be accor- 
plished i» at least two ways. In one. per- 
spective may be gained by the examinateon 
of many thousands of films observed over a 


~e-hed which almost every roentger olsgise 
moloys during his training period. The 
tra ned roentgenologist, howeve-, n ay fol- 


aw 8 less tedieus procedure. He may 


establish the diagnosticgcriteria xhi-h he s" 
zceexing by comparing the appezrarce of a 
representstive number of tuberculous le- 
=jas preduced on films with whim ie is 
fémiliar «for example, 14X17 mech roent- 
zepog-a-—3) with those produced cm “Alms 
«ith whica he is unfamiliar. Suca a method, 
was used by the roentgenologist referred to 
BIEVE. o a 

In summarizing, it is evident thet all of 
tae newe- roentgenological metaod: which 
a-e in u= today can be considered accept- 
aol from a diagnostic standpoirt fcr use m 
mass roemtgen surveys for tuberculcsis con- 
=a. ft & extremely important, however, 
-aat the interpreter of the films cbarly 
understands the diagnostic criteria oœ the 
-9entgenegraphic process which is em- 
sleyed. Failure to do this will immednte!v 


“mtcocuce a large number of dizgrostic 
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Items for this section solicited promptly afier the events to which they refer. 


. MEETINGS OF ROENTGEN SOCIETIES* 


2 
| e 
UNITED STATES OF AMERICA 


AMERICAN RO@ENTGEN Ray SOCIETY 


Iowa City, Iowa. Annual meeting: Joint Meeting o: 
American Roentgen Ray Society and Radiological So- 
ciety of North America, Palmer ue, Chicago, IIL, 
| Sept. 24-29, 1944. 
AMERICAN COLLEGE or RADIOLOGY 
Secretary, Mac F. Cahal, 540 N. Michigan Ave., Chicago, 
* Ill. Annual Meeting: Stevens Hotel, 1c:0o A.M., June 
14, 1944. 
SEcTION ON RADIOLOGY, AMERICAN, MEDICAL ASSOCIATION 

é Secretary, Dr. J. T. Murphy, 421 Michigan'St., Toledo. 
Ohio. Annual meeting: Chicago, Ill., June 12- 16, 1944. 

ARgANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. J. S. Wilson, Mack Wilson Hospital, Mon- 
ticello, Ark. Meets every three months and also at time 
and place of State Medical Association. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medicai Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: Joint Meeting of Americar 
Roentgen Ray Society and Radiological Society of North 
America, Palmer House, Chicago, Ill., Sept. 24-29, 1944. 

RADIOLOGICAL SECTION, BALTIMORE MEDICAL SOCIETY 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third 
Tuesday each month, September to May. 

. SECTION ON RapnrioLocv, CALIFORNIA MEDICAL ASSOCIATION 

Secretary, Dr. Earl R. Miller, University of Califo-niz 
Hospital, San Francisco, Calif. 
§ RaproLocicat SECTION, Connecticut MEDICAL SOCIETY 
Secretary, Dr. Max Climan, 242 Trumbull St., Martford. 
J Conn. Meets bi-monthly on second Thursday, at p.ace 
selected by Secretary. Annual meeting in May. 
SECTION ON RapioLocy, ILLINOIS STATE MEDICAL SOCIETY 
Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
e ford, Ill. 
RADIOLOGICAL SECTION, Los ANGELES County MEDICAL 
ASSOCIATION 
Secretary, Dr. Roy W. Johnson, 1407 S. Hope St., Los 
° Angeles, Calif. Meets on second Wednesday of "each 
month at the County Society Building. 
è RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 
BrooxLYN RoENTGEN Ray SOCIETY 
Secretary, Dr. Leo Harrington, 880 Ocean Ave., Brook_yn, 
N.Y. Meets monthly on fourth Tuesday, October to April. 
BuFFALo RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
St., Buffalo, N. Y. Meets second Monday of each month 
except during summer months. 
CHICAGO ROENTGEN SOCIETY 
Secretary, Dr. F. H. Squire, 1754 W. Congress St., 

° Chicago 12, Ill. Meets second Thursday of each month 
October to April inclusive at the Palmer House. 

CincinnaTI RADIOLOGICAL SOCIETY 
Secretary, Dr. Samuel Brown, 707 Race St., Cincinnati, 
Ohio. Mee® third Tuesday of each month, October to 
May, inclusive. 

CLEVELAND RADI@LOGICAL SOCIETY 
Secretary, Dr. D. D. Brannan, 11311 Shaker Blvd., 
Cleveland 4, Ohio. Meets at 6:30 P.M. at All®ton Hotel 
on fourth Monday each month, October to April,inclusive. 

DaLLAs-Forr WortH ROENTGEN Srupy CLug 

° Secretary Dr. X. R. Hyde, Medical Arts Bldg., Fort 
° Worth, Texas. Meetings held in Dallas on odd morths 
and in Fort Worth on even months, on third Moncay, 

at 7:30 P.M. « 
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Secretary, Dr. H. Dabney Kerr, University Hosp tal, 


DENVER RADIOLOGICAL CLuB 
Seeretary, Dr, Edward J. Meister, 366 Metropolitan 
Bldg , Denver, Colo. Meets third Friday of each month at 
e Denver Athletic Club. 
Detrorr RoENTGEN Ray anD Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
menthly on first Thursday from October toeMay, at 
Weyne County Medica! Society Building. 
FLoripa RADIOLOGICAL SOCIETY 
Acuing Secretary, Dr. Walter A. Weed, 204 Exchange 
Blcg., Orlando, Fla. Meetings in May and November. 
GEonciA RADIOLOGICAL SOCIETY 
Secretary, Dr. James J. Clark, 478 Peachtree St., At- 
lanta, Ga. Meets in November and at annual meeting 
of Medical Association of Georgia in the spring. 
RADIOLOGICAL Society OF Kansas City 
Secretary, Dr. Arthur B. Smith, 8co Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursdzy of each month at a 
place designated by the president. 
JLLINor RADIOLOGICAL. SGCIETY 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, Ill. Meets three times a year. 
Inp14NA ROENTGEN SOCIETY 
Secretary, Dr. H. C. Ochsner, Meth@ist Hospital, In- 
dianzpolis. Meeting hed the secofid Sunday in May 
annually. 
KentTuCKY RADIOLOGICAL SOCIETY 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in Apr. 
Lone IstAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N. Y. Meets Kings County Med Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:30 P.M. 
Louri:14NA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ica. Society Meeting. 
MICHIGAN ASSOCIATION OF RoENTGENOLOGISTS 
Secretary, Dr. E. M. Shebesta, 1429 David Whitney Bldg., 
I3e-roit. Three meetings a year, Fall, Winter, Spring. 
MILWAUKEE RoENTGEN Ray SOCIETY 
Secreiary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Mi waukee, Wis. Meets monthly on second Monday at 
Un versity Club. 
MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. Annette T. Stenstrom, 1218 Medical Arts 
Blég., Minneapolis, Minn. One meeting a year at time of 
Mianesota State Medical Association. 
NEBRASKA RADIOLQGICAL SOCIETY 
Sec"eiary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets third Wednesday of each month, at 6 P.M. 
at either Omaha or Lincoln. $ 
New ENGLAND RoENTGEN Ray SOCIETY, LI 
Secreiary, Dr. Hugh F. Hare, Lahey Clinic, Boston,Mass. 
Meets monthly on third Friday, Bestgn Medical Library. 
RADIOLOGICAL SOCIETY or NEW JERSEY 
Secreiary, Dr. H. R. Brindle, sor Grand Ave., nee Pk. 
Meets annually at time and place of State Medical So- 
ciety. Mid-year meetings at place chosen by president. 
New York ROENTGEN SOCIETY E 
Secretary, Dr. Ramsay Spillman, 115 East 61st St., 
New York City. Meets monthly on third Monday, New 
Yo-k Academy of Medicine, at 8:50 P.M. 
NonTH CanoLiNA RoenTGEN Ray SOCIETY 
Secreigry, Dr. Major Fleming, Rocky Mount, N. C. An- 
. nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 


*eSecretaries of Societies nêt kere pores are — to@end the necessary information to the Editor. 
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Nortu Dako-4 RADIOLOGICAL SOCIETY 
Secretary, Pr. L. A. Wash, St. John’s Hospital, Fargo? 
Meetings held by announcement. ® 

Centi Nsw York ReentGEN Ray SociEZv 
Secretary, DÈ. C. F. Pet-er, 820 S. Crouse Ave., Syracuse 
Three me-t-ngs a year. January, Máy, November. 

Oxn10 R4nr10occoicAL SoeizTy 
Secretary, Dr. J. E. McCarthy, 707 Race St., Cincinnati. 
Meets zt ime and plae of annual meeting of Ohp State 
Medica 7 ssociation., 

Paciric Ror xraEN SOCIETY 
Secretary, Er. L. H. Gerland, 450 Suttet St., Sar Fzzn- 
cisco, Calf. Meets anrually, during meeting of Ca ifornig 
Medica. Association. 

PENNSYL¥ABIA RADIOL@GICAL SOCIETY 
Secretawy , Lr. L. E. Veurster, 416 Pine St., Williamsport. 
Annual meeting at Pem Alto Hotel, Altoona, Pa., May 15- 
I4, IG4-. 

PHILADELPHIA Ro&gNTGEN Ray Society 
Secretary, Pr. R. P. Barden, University Hospitel Meet- 
ings rst Thursday >: each month from Oc:cber to 
May inclus ve at 8:1; P.M., in Thompson Hall. Zollege 
of Physic aas, 19 S. md St. 

PrrrsBUR SE E 0ENTGEN SOCIETY 
Secretary, Dr. R. G. alley, 4800 Friendship Av2. Meets 
second Wednesday cach month, 4:30 P.M., October 
to June, Pi tsburgh Academy of Medicine. 

RocuEester RoentGen Fay Society, Rocuester, N. Y. 
Secretary, Er. Sidney arson, Strong Memorial Hospital. 
Meets mon hly on thad Monday from October to May, 
inclusive, 8 P.M. at St-cng Memoria! Hospital. 

Rocky Morc xrAiN RADOLOGICAL SOCIETY 
Secretary, Dr. 8. M. Popma, 220 N. First St., Boise, 
Idaho. e 

Sr. Lov:s Seazrv or RADIOLOGISTS 
Secretary, Pr. E. W. Spinzig, 2646 Potomac, S-. Louis, 
Mo. Meets fourth Wednesday of each month, except 
June, Ju. y, August, and September, at a place desgnated 
by the »resxdent. 

San Disco RoENTGEN 3eciETY ° 
Secretary, Dr. Henry L. Jaffe, Naval Hospital. Balboa 
Park, Sar Diego, Calif. Meets monthly on first Wednes- 
day at dinner. 

San Frawcssco RADIOLOGICAL SOCIETY 
Secretary, Dr. Martha Mottram, 450 Sutter Se., San 
Francisco. Meets monchly on third Thursday ét 7:45 
P.M., first six months of year at Toland Hall, Unrvers.ty 
af Calitorni Hospita., second six months at Lare Hal, 
Stanferd University Hospital. . 

SHREVE?OR™ RADIOLOGICAL CLUB 
Secretary, Dr. R. W. Sooper, Charity Hospital, Shreve- 
port, La Meets menthly on third Wednesday, at 
7:30 P... September-te May inclusive. 

SovrH C^ noi1iNA X-Raz Society 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meet: in Charles-on on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 

TENNESSEE RADIOLOGICAL Society ° 
Secretaz», Dr. J. M. F-ére, 707 Walnut St., Chat:z noogz, 
Tenn. Meets annualy at the time and place cf the 
d enne£sec State Medal Association. 

Texas RarpcoLocieAL SOCIETY 
Secretary, Dr. Hermaa Klapproth, Sherman, Texas. 

Universgry or MacHisan DEPARTMENT OF ROENTGEN-» 
OLOGY 35rarr MEETINGS 
Meets 2azh Monday evening from September te June, 
at 7 p.m. at Universit’ Hospital. 

Universrry C$ Wisconsin RADIOLOGICAL CONFERENCE 
Secreia-y. Dr. E*A. Fchle, 1300 University Ave.. Madi- 

n, Was. Meets every Thursday from 4:00-5 co P.M., 
oom 301, Service Memorial Institute. 

VinGINIA RAPIOLOGICA! SOCIETY 
Secreia-y. Or. E. L. Flanagan, 116 E. Frankin St, 
Richmond, Va. Meet- annually in October. 

WasuriNGICN STATE RADIOLOGICAL SOCIETY . 
Secreia-y. Dr. Themes Carlile, 1115 Terry St.. Seattle. 


Meets our- h Monday each month, October through May, & 


College Club, Seattle. 
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X-ray Step Ciuslor Sanf Prancisco e 


© Scream. Dr. J. M. Roffinson? University of Califomia » “a 


Hosp tal. Meets monthly in evening o3 th-d Taurs- 
day. - " 


`UBA . e 


Soc ED.D ce RADIOLoG{A v FISIOTERAPIA BE C Bà 
President, Dr. J.'Manuel Viamonte, Hosomal Mercedes, 
Fabanz, cuba. Meets monthly in Habara 


BRITISH EgirinE 


-amisr |wsrirvrTE or Rapiofocy [NCORPORATE® WITH 
THE Róx*«EN SOCIETY 
Media! Members’ meeting held monthly 02 third Frdzy 
ac 2:3» PM. and Ordinary Meeting at sam= tme en 
fe llowmz Saturday, October to May, 32 Wdbeck St., 
London. W.1. 

=cT103 GF RADIOLOGY OF THE Roya Soer=ty or Mer- 
C NE (CcwriNED TO MEDICAL MEMBERS] 
Meets ar. che third Friday of each mon-h at 4-5 P.my 
ax the Reval Society of Medicine 1, Wim»ol- St, Lon- 
don, W. £ 

FACULTY 0, RADIOLOGgSsTS 
&ecre'ary, Dr. M. H. Jupe, 32 Welbeck St, Losdon, W. 1 
Engl:né. . 

S=cr10y or RADIOLOGY AND MepicaL ELecrreit~, Aus- 
TRALaSI4N MEDICAL CONGRESS 


Scre-ary, Or. H. M. Cutler, 139 Macquarr S., Sydney, 


New Sonck Wales. 

AB®IOLOGI€sL SECTION OF THE VICTORIAN BRAMCE OF TEE 
ERIT so V EDICAL ASSOCIATION 
ScrPary, Dr. Keith Hallam, St. Gecrge's. Hospital, 
k.E.W., Melbourne, E. 4, Victoria, Aastraia Mees 
monthly “som March to November inclusrve. 

~AFADLAN ASSOCIATION OF RADIOLOGISTS 
Screcary, Or. A. D. Irvine, 540 Tegler Bldg., Edmonton, 
Alberta. 

aros of RapioLocv, Canapian MEDICA: AssccisTIcNn 
Secretary , Or. C. M. Jones, Inglis St., Ex-. Haafaz, N. 5. 

CABIOLOG:€4L Section, NEw ZEALAND Brr-ise M DICAL 
ASSOCLATION 

» &creary, Dr. Colin Anderson, Inverca-gill, New Zea- 

lend. Mes annually. 


SOUTH AMERICA 


SCEDARB ^gRGENTINA DE RADIOLOGIA 
S=creary, Dr. Guido Gotta, Buenos A res, Argentina. 
Meetings re held monthly. 


CONTINENTAL EUROPE 


-oadEDap EsPANOLA DE RADIOLOGIA Y ErLEcrRCLOC 14 
Screary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Yie=ts monthly in Madrid. 

SGIETE Suisse DE RADIOLOGIE (SCHWEIZERIS“HE ROnt- 
GEN- 3E3£ .LSCHAFT) 

Secretary for French language, Dr. A. Grcs ear Le Chaux 
c= Fends. 

Scre‘ary for German language, Dr. Scheurer, Mclzgasse 
Hel. Meets annually in different cities. 

SGETATE*« ROMANA DE RADIOLOGIE s1 ELESTROLOCGIE 
S=creary, Dr. Oscar Meller, Str. Banu. Maieme, p, 
S I.. Bucaresti, Roumania. Meets second Monday n 
every month with the exception of July ard Augast. 

%1-Rusata® ROENTGEN Ray AssociATICN, LENINGRAD: 
LSSR ir the State Institute of Roentzermlegy ard 
Fadiolsz- 6 Roentgen St. 

Secrecacies. Drs. S. A. Reinberg and S. G. Simonsen. 
Meets armally. e T 

LE*INCR«4E ROENTGEN Ray Society 
Secreanies Drs. S. G. Simonson and G. A Gasterm. 
Meets merthly, first Monday at 8 @clock, Sta- lmstiture 
c^ Reenfenology and Radiology, Leningrad. 

Moscow R»zNTGEN Ray Society 
Secrearies, Drs. L. L. Holst, A. W. Ssamrgir amd S. T. 
Eoncbej-xsky. Meets monthly, first, Monday, & Pm. 

ScANDINavieN ROENTGEN SOCIETIES e 
The Scamcinavian roentgen societies hav> formed a jomt 

sssodigtiem called the Northern Associatien fer Medical 

E adi , meeting every®second year ir the differnt 

cou s 5»elongissémá&o 
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JOINT MEETING of "THE AMERI- 
CAN ROENTGEN RAY SOCIETY 
AND THE RADIOLOGICAL SOCI- 

ETY OF NORTH AMERICA 


do 
* Attention is agaip called to the Joirt 
Meeting of the Anferican Roentgen Ray 
Society and the Radiological Society of 
North America Which is to be held at the 
Palmer House, Chicago, Illinois, September 
24 to 29, 1944. Plans are progréssing satis- 
factorily and a very successful meeting :s 
foreseen. Committees have been pa he 
which are looking after all of the details :ı n 
connection with the meeting. 

The Coordinating Committee consists of 
Di! L. C. Kinney, 1831 Fourth Avenue, 
San Diego 1, Cal ania, Dr. E. R. Witwer, 
Harper Hospital, Detroit 1, Michigan, ard 
Dr. E. L. Jenkinson, St. Luke’s Hospital, 


Chicago, Illinois. Titles and abstracts of 


papers should be sent to Dr. Kinney or Dr. 
Witwer before July 1, 1944. 
Dr. Lawrence Reynolds, 110 Professional 
Building, Detroit 1, Michigan, is Chairman 
y of the Committee on Commercial Exhibits. 
Those who have not already taken *space 
in the exhibit and are interested in doing so 
should communicate with Dr. Revnolds at 
an early date. 


The Committee on Scientific Exhibits of 


which Dr. Clarence E. Hufford, 42: Mich - 
gan Street, Toledo, Ohio, is Chairman ar- 
ticipates assembling an instructive and 
interesting exhibit. 

Dr. Warren W. 


Furey, 6844 Oglesby 


Avenue, Chicago, Illinois, is in charge cf 
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the Refresher Courses which will begin on 
Sunday, September 24. These are elway& an 
important part'of a meeting and it is cer- 
tain that this vear thev will prove of more 
interest and educational 
value. ° 

The complete program of the meeting 
will 5e published in a future issue of the 


JovnNar. In the meantime it is hoped that 


radiologists will make their plans to ttend 
and that those who wish to takean active 
part in the meeting will communicate 
as soon as possible with those in charge of 
the arrangements. 


RADIOLOGICAL SOCIETY OF 
NEW JERSEY 


At the annual meeting of the Radiologi- 
cal Society of New Jersey held in Atlantic 
City on April 26, 1944, the following officers 
wenexlected for the ensuing ve&r: President, 
Dr. J. H. Wyatt; Vice President, Dr. H. J. 
Perlberg; Secretary, Dr. H. R. Brindle; 
Treasurer, Dr. W. H. Seward; Counsellor, 
Dr. W. O. Wuester. 

€ 


AMERICAN BOARD OF 
RADIOLOGY 


The American Board of Radiology will 
conduct examinations on September 22, 23, 
and 24, 1944, at the Palmer House, Chi- 
cago, Illinois. Those wishing to be exam- 
ined at that time must have their applica- 
tion on file by August 1, 1944. 

B. R. KIRKLIN 


Secretary 
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ye ROENTGEN DIAGNOSIS &omplzined of right flank pain. An intravenous 
y i GENITOURINÉRY SYSTEM urogram showed outward and downward dis- 


_+  Sweetser, T. H. Retroperitoneal tumors in- 
fluencing the kidmeys and ureters. A Urol, 
May, 1942, 47, 619-631. 

The advent of intravenous and *retrograde 
urography, exposing films in anteroposterior 
and lateral projections, has helped in the diag- 
nosis of retroperitoneal tumors, but the di- 
agnosis may still be difficule. The authors 

& present 8 case reports to illustrate some of the 

i difficylties. 

- s ' The first case was a sixteen year old boy with 

*ean abdominal mass and hematuria. A retro- 
grade pyelogram showed upward displacement 

` ` øf the right kidney and mesial displacemene of 
ran right ureter; operation revealed a retroperi- 
toneal neuro-epithelioma. The second case was 

* that of a twenty-four year old woman with an 
obvious perinephric abscess. The sinus t-act did 
not heal following drainage and a retrograde 
pyelogram showed the presence of the abscess 
nd a hydronephrosis. Compression of thegure- 
eer was present, as well as forward and lateral 
displacement. This led to the impression of a 
retroperitoneal mass as the etiological factor in 

e the whole picture. Operation revealed an un- 
differentiated, verv malignant tumor compress- 
ing the ureter. 

o The third case was a boy of fifteen who com- 
plained of recurrent abdominal pain, and swell- 
ing. Roentgenographic studies showed a retro- 
peritoneal tumor, containing calcium, which 
was displacing the kidney downward end the 
diaphragm upward. The stomach was displaced 
forward and to the right. A high diastolic blood 
pressure and periodic headaches suggested an 

adrenal medullary tumor. Operation disclosed 

. an adrenal paraganglioma. The roentgen find- 

* * ings might have been simulated by a cyst of the 

` tail ofthe pancreas. e 

The fourth case was that of a sixty-six year 
ola man wHo complained of lumbar pain, fre- 
quency and noctusia. An abdominal mass could 
be felt. The right ureter was displaced megally. 

* Operation revealed an adenocarcinoma of the 

colon. 

Case 5 was a twenty year old woman who 
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placement of the right kidney. The left ureter 
shewec slight lateral displacement. The spleen 
was en arged and severa! discrete cervical nodes 
were ra pable. The diagnosis was Hodgkin's 
disease and the abdominal mass was due to en- 
larged abdominal lymph nodes. A simple renal 
cyst was present which added to the confusing 
picture and raised the question of a primary 
renal tumor with metastasis to the lymph nodes. 

The next 2 cases showed displacemegt of the 
kidneys and ureters from enlarged lymph 
nodes Cue to metastases from primary tumors in 
the teszicle and ureter respectively. The eighth 
case hed a mass overlying the promontory of 
the saeram which proved to be a hydrone- 
phrotic ectopic kidney. " 

In corclusion, roentgenography has proved 
to be the greatest single aid in diagnosing these 
confusiag cases.—R. M. Harvey. 


Prince, C. L. Malignant tumors of the sper- 
mağ: cord; a brief review with presentation 
e of a case of angio-endothelioma. 7. Uro/., 

June. 1942, 47, 793-799. 

This case is the first angio-erdothelioma of 
the spe-raatic cord and the seventy-fifth malig- 
nant tumor of the cord to be reported. The pa- 
tient wa; a white male, aged sixty-three, who* 
had had a progressive swelling of the scrotum 
for fourteen months. Growth had been rapid for 
three months. Physical examination revealed a 
mass arising from the upper pole of the testis 
which cid not transmit light. A roentgenogram 
showed no calcification. 

At operation the contents of the left scrotum 
were removed en masse and a tumor of the 
sperma-i> cord was found which histologically 
proved to be an angio-endothelioma, Postoptera-e 
tive roentgen therapy was given. Twenty-sevén 
mapths later the patient returned wth apparent 
orbital metastases which responded readily to 
roentgen therapy. 

Seventy per cent of tumors of the sbermatic 
cord are benign, according to Thompson; 71 of 
the repo-ted 74 malignant tumors were sar-? 
coma aad only 3 carcinoma. The classification 
of tumcrs of the spermatic cord as proposed by 
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Hinman and Gilson is given by the authér.' 
Th@y dixie the tumors both benign anc nalig- 
nant into three g-oups: epithelial, mesoblast c 
and heterologous. The dermoids are included m 
the ben gn heterclogous group and the terato- 
mas im -he malignant heterologous grotip. The 
angio-er cotheliofaata, such as reported - mn thes 
article Ey Prince, are supposed fo arise ia*cells 
lininz vascular and lymphatic channels. Thus 
should se-ve to put these tumors in the sarco- 
matof s z-oup beca.se of mesoblastic orig n. 

The diferential diagnosis of spermatic cord 
tumors must inclade hernia, hydrocele, hema- 
tocele, spermatocele and Mc tumors, 

The treatment cf a malignant cord tumor 1s 
thorough removal of the tumor, testis, epici- 
dymis efti as muca of the cord as passilide fol- 
lowed by postoperative deep roentgen therapy. 
—R. M. Harvey. 


Jewert, Hucu J., Stoan, Louise L, and 
Stross, Georce H. Does vitamin A den- 
ciemcy ex@t in clinical urolithiasis? F. da. 
M. Asz., Feb. 22, 1943, 721, 566—569. 


Tas investigation consisted in a clinical 
study of 20 patier ts and a microscopic examina- 
tion cf 7 autopsy cases with urinary calcuh. [n 
the cimcal group the authors attemprec eto se- 
lect reliable visual tests for vitamin A deficiencye 
and have supplemented these subjective tests 
with -he determinations of the level of vitanun 
A ir. tke blood. In obtaining data, 2c patents 
with arolithiasis in the Brady Urological Ins-i- 
tute and 40 normal subjects comprising a ccn- 
trol group were z ven a series of tests. Deter- 
mina-iors of the concentrations of vitamin A in 
the blood plasme were made in the 20 cases of 
urolith asis and in 33 normal controls. 

In summary, tke writers say that in none of 
these g8 cases was there any evidence of vira- 
min A ceficiencr. Although a vitamin A free 
diet p-educes widespread &pithelial changes 
which may lead to the formation of urmary 
calati in exper mental animals, there ts no 
"posit. v2 proof thet a "subclinical" vitamin A 
defizxencv isgn et ologic factor in urolithiasis 1 in 
man.—.. G. Henderson. 


Tuompsan, G. J., and Greens, L. F. Urete-o- 
cele; a clirfcal study and a report or 37 cases. 
e 7. Ure., June, 1942, 47, 800-809. 
Excretory urography rarely demonstrates a 


ureterccele although it will reveal the u-eter2c- 
tasis aid pyelectesis which may accompany. it. 
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tal m origin. Gottlieb befieves Lat there are 
two camsative factors—an abno-mally rarrow 
ureteral orifice and a weakness of Wa.cever's 
sheath. 

Other congential deformities ane “reqpientey 
associated with ureteroeele whica supports the 
congenital theory of their etiology. Some cases 
are undoubtedly of congengtal or gin, amc some 
of acquired origin. 

T wo-chirgs of the authors’ cas+s occurred be- 
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tween the ages of thirty and fif-y. The symp- ` 


toms are inconstant, with pain the most fre- 
quent. Other symptoms are hemacuria, fre- 
quency, dysuria etc. The cystcscopic picture 
may ee confusing in the presence of assccsatec 
inflammation and edema. : 

Im excretory urograms a ureterocele ap¥ears 


as a spherical or sausage- -shapel filling defect : 


in the bladder near the mouth ef the arter- 
Occasionally a surrounding helo js present. 
Stones may be present in the u-eterocele. The 
authors, in a series of 21 cases stadied by excre- 
tory usography, were able to make a diagnosis 
of ureterocele in only 4 cases on the urograna 
alore. The most common roentgen t£nciag was 
an mrezular dilatation of the lover thimd cf the 
ureter which tapered to a point at the ureter 
orif ce. Although they did not fird the excre 
urozrac of special value in meking a He dc 
diagnosis of ureterocele, the authors were able 
to demorstrate other congenital anomalies of 
the urmary tract, to estimate k dney function, * 
to note secondary obstructive r'opat: ves and 
to show stones within the ureteroceles. 

Treecment is not necessary in the atserce cf" 
«sym ptems. Dilatation of the aeteral orifice 
mav be of temporary benefit. The mest satis 
factory form of treatment is uretesomeztor0om). 
The results of treatment are ertirely satsfac 
tory.—R. M. Harvey. 


KRETSCHMER, Herman L. Stone in the ureter; 
clinical data based on 500 cases. Surg., Gynec. 
E Oèst., June, 1942, 74, 1065-1077. 

This paper is based of a stady of :c» ur- 
selected patients with stone in theureter, eoveg- 
ing a period from 1917 to 1941. é 

Sex. Of the 500 patients studied, co were 
malesand 100 females. ° 

Age. Stone in the ureter is “are at the ex- 
tremes of life. Stone occurred wath the greatest 
frequency in the third, foueth ane fifth dec- 


ades. 
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“Location. The stone was located on the right 


Side in,229 patients, on the left side in 259 and 
on both sides in 12. 

The Stone. (1) Number of stones#In the largest 
number of instances the sympgoms are due to 
the présence of a single,stone, 89.4 per cent of 
the present series. Muftiple stones may varv 
greatly in number from 2 to 100 or more. (2) 
Sige: Fortunately, mest stones in the ureter are 
small. (3) Chemical composition of stones: 102 


stones were analyzed; in only 9 casas was only 


one element present. Calcium phosphate was 
the predominant element in 45 stones and cal- 
cium oxalate in 35. 

Symptoms and Signs. á ‘ 

I. Pain was the first symptom in 88 per cent 
of the cases. It occurred at some time during the 
illnef; in 93.6 per cent. The pain usuallv radi- 


, * eates downward along the course of the ureter to 


Z 


+ Hematuria was present in 34.2 per cent at some 


the internal or external genitalia or upward into 
the renal area. The pain is usually very severe. 

2. Hematuria may be the first ard only 
symptom of which the patient complains. 


time during the illness and in 4.6 per cent as the 
first symptom noted. 

3. Nausea and vomiting occurred in 46.2 per 

nt. Previous passage of stones was elicited ir 

he history of 14.2 per cent of these patients. 

4. Other symptoms. Backache was present ir 
37-2 per cent. Frequency of urination was notec 
in 42 per cert and burning in 30.4 per cent 
Thirty-six per cent stated that pus hac previ- 
ously been found in the urine. Chills ard fever 
were present in 17.6 per cent. 

The Examination. 

I. Urinalysis. The findings were pos tive in 
83.43 per cent and negative in 15.56 per cent. 
The results of the urinary examinations were as 
follows: albumin in 24.4 per cent; sugar in o.8 
per cent; red blood cells in 43 per cent; white 
blood cells in 69.2 per cent; casts in 7.6 per cent. 
The importance of repeated examinations can- 
not be overemphasized. 

2. Culture studies of the urine. Cultures 
were made in 385 patients of which 34.54 per 
cent were positive and 65.43 per cent were ster- 
ila. i j 

3. Blood presswe studies. These were normal 
except in patients ir®the older age group. 

4. Roentgen-ray observations. This begins 
with a plain roentgenogram. Positive -eports 
were obtained in 95.79 per cent and negative 
reports in 4.21 fer cent. The presence of a 
shadow along the course of the ureter - i 
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fufther investigatien to determine whether one 
Is deal ng with a stone or with an extra-uretgral 
shadow. This can be done by the use of a shad- 
owgraph catheter with a double exposure film 
and shift in the tube. In the case of very stout 
þatientsit is advantageous to us2 two films. 

5. Intravenous urography. In most cases it 
revedis dilatation of the ureter and of the kid- 
neY pelvis. Stone in the ureter `s probably the 
most frequent cause of hydronephrosis. In some 
instances the urogram fails to visualize thé out- 
line of the pelvis and ureter while an increased 
density of the kidney outline is shown. This is 
probably due to a temporary inhibition of 
function. 

6. Retrograde movement of stone. Because 
of this possibility a roentgenogram sRould be 
made on each patient just be^ore operation. 
Retrograde movement of the stone occurred in 
IO patients in the present series. 

Treatment. (1) One hundred ard twenty-eight 
patients passed their stones without treatment; 
196, with manipulation: and 114 were operated 
on. (2) Dangers of too frequen-* manipulation 
are stressed by the author. (2) A policy of 
"watchful waiting" in the average case is still 
desirable.—Mary Frances Vastire. 


HIEMSTRA, W., and Creevy, C. D. Tumors of 
the urinary bladder. Radiology, August, 1942, 
39, 175-183. 

This article is a report of 174 cases of tumor 
of the bladder treated at the University Hos- 
pitals, University of Minnesota Medical Schood 
trom “January 1, 1930 to December 31, 1939. 
They included 28 benign papillomas and 146 
carcinomas, 57 of which were papillary (39 per 
cent) and 89 infiltrating (61 per cent). Most of 
the carcinomas were toc advanced to permit of 
radical operation. Tables and graphs are given 
showinz the details of the treatment and re- 
sults. Cases withotit metastases showed a five 
year survival rate of 15.7 per cent and those 


with metastases only 5.3 per cent. Amor 70, 


cases of the infiltrating type the five year ser- 
vival rate was only 4.2 per cent ¢ 

n the carcinoma cases the average duration 
of symptoms before reporting for treatment was 
2.5 years. This should be materially reduced by 
educating the public in regard fo the early 


symptoms of carcinoma of the bladder and bye 


bringing about better cooperation between the 
public and the physicians. Hematuvia is the 
commonest first symptom and tae public does 
not realize its seriousness. They should be 
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taugat to report for examjnation on the ap- 
pearance of the slightest degree of hematuria. 
Increase? frequency and dyguria were the next 
most Tequent symptoms, being present in 
abou- ore-third of the cases. Nocruria vas 
present in about :5 per cent. Other symptoms 
occasionally seei* were incontinence, a sense of 
incomplete emptying of the bladder, pain ¿n the 
bladce- region and renal colic. . 
External :rradiction has not proved as eff2c- 
tive es was hopec. In some cases the results may 
be improved by the careful use of radon and 
radium therapy. Contact and possibly saper- 
voltage therapy may prove valuable.—/adrey 


G. Morgan. 


j NERVOUS SYSTEM 
THompson, Raru M. Neuroblastoma (sym- 
pathoblastoma or neurocytoma) cf the 
suprarenal medulla. Ann. Int. Med., June, 
1922, 76, 1206-1220. 


There are three types of tumor der ved frem 
the sympathetic nervous system of the supra- 
renal medulla: neuroblastoma, gargiicncu- 
roma end paraganglioma (chromaffin cell tu- 
mors . The author considers only the first type 
which occurs almost entirely in infants aad 
young children and occasionally in "young 
adults. 

He cescribes 3 cases in patients severteen 
months, five years and eighteen years of age. 
Photomicrographs of the findings are g ven. 
The rounger the patient, the less differen tiated 
the cels in these tumors and the greater the 
malignancy. The patients generally grow pro- 
gressively worse and die. In these cases the 
periods of hospita ization were 40, 191 anc 1D§ 
days -espectively. 

Peoper has caimed that these tumers 
metastasize only to the liver and Hutchinson 
that they metastasize to «he bones, chiedy 
those cf *he skull. The clinical symptoms are 
thessame in the two groups. Frew claims that 


*tymors of the let suprarenal metastasize to 


bone: through the blood and those of the ight 
supterenal fo the iver through the ly v phas. 

The diagnosis cepends largely on the meta- 
static legions anc the presence of an abdominal! 
tumor. € 


e Contrary to generally accepted opinion, these 


tumors zre radiosensitive and life mar be 


prolongec by irradiation. In the second case of 


this series a tota! lose of 4,500 r was given and 
the abcominal tumor shrank from the size 6 a 
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child's 1ead to a-nodule 3*X 1.5 X 1.5 cm. in sige o 


foune en autopsy. Theresis no doubt that, ife 
was prolonged by the irradiator’ but dutopsy 
showed marked aplasia or dest-wctior cf bone 
marrow. 


Ore zase has*been repcrted in whick a pa- "Y 
« 


tient was alive fifteen Qears after operation but 
in general surgery is not suceessful ir these 
cases.—dudrey G. Morgan. 
8 * 

Havsre, Emit D. W. Neuroabsame (ínevm- 

romz) of the foot. 7. Am. M Ass., April 10,- 

1943, 427, 1217-1219. 

Hauser reports the case of an eleven year old 
girl whe had pajn in the bal of tac rizh: foot fer 
six menths. Roentgenograms did not aid m 


diagnosis. At operation a neurnoma (meuroti- f. 


broma} which was found attached œ the*plen= 


rar fascia was removed. Six months aser the, « 


pain -ecurred. At the second operation a large 
sausaac-shaped neurinoma (neurefibroma) was 
found beneath the plantar fascia and rersoved. 
The tumor was easily dissected rem the tendan 


sheat in the area and was trzced up until it. ^ 


endee in the deep plantar nerve 

Ewing states that this type cf tumcr affects 
mainly the larger nerve trunks and cceurs m 
nearly all parts of the body, orming ence 
sulated. slowly growing, firm ər seft mass 
attached to the nerve trunk. They save a defi- 
nite terdency to recur locally rem remaining 
tume- -issue if not completely -emoved and 
may become malignant and local v imvasre 
following recurrence.—S. C. Herderson. 


SKELETAL SYSTEN 


KLEINBERG, SAMUEL, and Berman, M. S. 
Spendvlolisthesis; report of 3 cases m adults 
with forward displacement cf the vertebra 
below the level of the li:mirar defect. 
F. Bene C2 Joint Surg., Oct., 1942, 24 899- 
got. 


The authors state that :t ha: been the ccn- 
sensus that the essential factor or sine qaa non 
in spendylolisthesis is a bilateral defect separa:t- 
ing the posterior arch from tke bod- of the 
vertebra. Moreover, agcording tą all recorfs, 
the s ipping always occurred the verteEra 
with the laminar defect. Rey report 3 cases 
which they consider unusual fcr the tol owing 


reasons: 


1. Te vertebra which became displaced was, 


not the one with the laminat,de#cf but the one 
2 it. 


e >y 


e 2. In 1 of the casés, the laminar defect was 
‘apparently unilateral the subluxation occurring 
with the apophyseal joint of the uninjured side 
as the center of rotation. ° 

3. In each instance, there was a trauma ade- 
quate «o produce a fracture of the laminae; the 
symptoms appeared aftêr the injury, and hence 
it seems possible that the slipping resulted from 
a4laminar fracture-that is, that the spondy- 
lolisthesis was of traumatic origin. 

4. Although the patients were adults, the 


` slipping in each instance was only mild. 


A 


, 


. Lyon, 


. In 2 of the patients, the laminar defects 
appeared identical in location and extent, ana 
there was a similar displacement and rotation 
of the posterior arches. 

The authors remark that it remains for future 
xpefience to determine whether these Andings 
, necessarily indicate that the laminar defect is 
" congenital, and militate against the suggestion 
that the spondylolisthesis is of traumatic origin. 


—R.S. Bromer. 


Ernst. Intercalary bones of the inter- 
vertebral disc. Y. Bone & Joint Surg., Oct., 
1942, 24, 805—811. 


Lyon defines the intercalary bone of the inter- 
ertebral disc as an osseous formation gom- 
letely surrounded by the tissue of the inter- 

vertebral disc; that is, it is interposed between 
the two vertebral bodies. Intercalary bones are 
irregularly shaped, isolated osseous formations 
and are usually found in the anterior periphera! 
portion of the disc. They occur in older individ- 
uals who suffer from spondylosis and are found 
mainly in the discs of the lumbar region, ab 
though they are occasionally encountered in the 
thoracic and cervical portions of the spinal 
column. 

On roentgenographic examination, the pos- 
teroanterior view reveals irregularly outlinec, 
small or larger shadows in the intervertebral 
space, in the neighborhood of the vertebral 
corner. They are usually situated between two 
opposite spondylotic osteophytes. The lateral 
view shows them asehomogeneous, triangular 
p the size of a rice kernel or even larger, 
situated in*the anterfór portion between the 
upper and lower edges of two adjacent bodies. 
They sometimes touth the edge of the vergebral 
body and may approach two opposite spondy- 
lotic osteophytes. An open space usually ap 
pears between these shadows and the vertebral 
surface. 
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* Considering the high incidence of Prais 
sis, these bongs provide arare accidental finging 
of only secondary importance. Symptoms, if 
any are present, are not characteristic of the 
condition. There are no particular symptoms 
elefinitele’ connected with the presence of the 
intercalery formations. They do not occur as 
the sequel to An accident and they represent 
the ultimate stage of a curative process in a 
lesion of the outer portion of the disc and of the 
nucleus »ulposus, which has been presentefor a 
considerable time.—R. 5. Bromer. 


Baker, Lenox D. Rhizomelic spondylosis; 
orthopaedic and roentgen therapy. 7. Bone & 
Jum Surg., Oct., 1942, 24, 827-830. 


Baker in this report describes the apparatus 
and routine used in 22 cases of r1izomelic spon- 
dylosis treated by roentgen therapy combined 
with we | established orthopedic measures. The 
therapy was directed at alleviating pain, relax- 
ing muscle spasm, and correcting « deformities, 
with the hope of arresting the disease. Baker 
employed the principles outlined by Swaim 
which consisted of gradual hyperextension of 
the spm2, relaxation of muscles, corrective exer- 
cises to straighten the spine and increase chest 
expansion, and immobilization of the spine to 
hold the correction. Swaim believed that the 
trauma of use plus continued muscle spasm 
served to keep the disease active, and to keep 
the involved tissues in an Mamed condition 
during convalescence. He used plaster of paris 
on leataer body jackets to obtain complete 
immecbilization which he did rot believe was 
accompished by the popular type of spinal 
braces. 

Baker found that in a majority of patients 
severe pain was usually present during the early 
perd cf treatment. The addition of roentgen 
the-apy gave an early alleviation of pain with 
relief of muscle spasm and it allowed rapid cor- 
rection of deformities and more vigorous at- 


tempts at restoration of muscle balance.*The, 


roentgen therapy, if not contraindicated, was 
given over either the entire spine or the in- 
volved area, depending on the clinical findings. 
Two hc ndred kilovolts were used in treating 
areas of about 5 by 15 cm; 150 r was géven over 
one or more areas daily for three to five treat- 
meats; if necessary, the dosage was repeated® 
after th-ee to six weeks. 

The average length of hospitalization with 
the combined therapy was ten days. The cor- 
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rection of deformities, thys far, has betn 
satiefactory. In che cases treated, f> low-up 
roentgenótrams showed no ipcreased-calkcifica- 
tion ir the spinal ligaments and the patents as 
a whose naintained the increase which had been 
obtained in the rarge of motion. The ræst <at-e 
isfactcr> results*were obtained in tas early 
cases Dut surprismgly good improvements was 
noted ir some of -he patients in whom mark&c 
deformi-y and advanced calcificatiom were 
preseet.—R. S. Bromer. 


Hart, Vernon L. Primary genetic dysplasiz of 
the 21» with and without classical dis cation. 
F. Bore & Foint Surg., 1942, 24, 7$3-771. 


Classxal congen tal dislocation of the hip is 
seconca-y to a primary genetic dysplasia of -he 
hip, or @at acetabulum, and develops during 
intra-ut--ine life, or in the course of the first or 
secomc -ear of postnatal life. Disloca-ron is a 
consec uence of the primary dysplasia or “Hat 
socket" it is a secondary and incider.tal phe- 
nomero-. Ihas been difficult to explain gereti- 
cally corgenital hip dislocation. An incividua! 
does ro- inherit the condition but does inherit 
a prima-y defect, or hip dysplasia, whizh pre- 
duces amatomical nd physiological alteratons 
of the ja@nz which is called the “flat sockets" To 


make a -rue genetic investigation of hip drsloca-® 


tion, rcentgenographic consanguinity stucies 
are esseatial accorcing to Hart’s opinior. In his 
investg3tion he found it cannot be sex linked 
because it is observed to pass from fathe- to 
son. There is no “dislocation” gene but there is 
a "hip iysplasia’’ gene. The gene involv2— is 
not a recessive gene but is a dominant cre. 
Hart believes that dysplasia of the hip wrth- 
out dElocation is c distinct clinical anc roent- 
genog-a»hic entity, and should be included in 
textbcozs in the chapter on classical dislocation, 
because the two ertities have the same genetic 
etiology. Dysplas c of the hip without disloca- 
tion ozcurs more f-equently and may be more 
gisald nz than classical dislocation. Acchvity of 
the rco: of the acetabulum is the primary an- 
atony-al featgire o^ a dysplastic hip jciat. Hyp 
fede a refers not only to the acetabulum, dut 
also ro all joint-forming parts of the Fip joint. 
Primary hip dysplasia can lead muzi more 
easily t» complete dislocation in the fermale 
fhan n the male. The condition with disleca- 
tion cn one side is frequently associated with 
dysplas a withou- dislocation on the cppesite 
side. ft may remzin asymptomatic fo- magy 
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years; m some individuals it may neve b® 


shown -ciinically. The extreme djsebibgr eb-' 


served t» some individua s is cared by :-aw- 
matic a-thrits of the hip joint -eswtmg om 
mechanical factgrs of instability amd incon- 
gruity. " d 
il^ 1. i € | 
Hart emphasizes preper roeatgenozrzohc 
technique to prevent distorted views ane er- 
roneous measurements of ethe Hp omt. Ike 
patient must be relaxed and placed dat cr the 
back. The lower extremities shoald be in «on- 
tact, the hips extended, and the >atellas tz -irg 
directly forward. The roentgen tub= must pe 
centered in the midline of che bocy amd directly 
over the superior border of the svmmphe sis pe bis. 
ifr LN oe ; 
Roentgenographic diagnosis of hip d-sciasia 


E 
+ 


without dislocation is very dificalt dumne the J: 


first months of life, and the conciten is rarely 


recognized except where the routme exam na- ,* 


tions of the newborn are made. Mest ofer t is 
dislocation of the opposite hip which bas tc 
its € scorery. 

The fellowing hip joint lesions may zt times 


require careful study for differentistim fom + 


primary hip dysplasia: coxa phia or Lege 
Perthes” disease, epiphyseal seperation woer- 
culosis, nfectious arthritis, hypert-ophice ar- 
thritis and aseptic necrosis. To these «heil: alsa 


be ađdec: late septic hip joint, reopiasm, h, 


rotrophic lesions, old fracture-dideestions. and 
endocrin2 dysfunction. 

The article is well illustrated with -oenteeno- 
grams ard the treatment is descmbed i dezail. 
The patent may be relieved of pain end di- 
ability by conservative treatment ard surcica! 
measure:.—R. S. Bromer. i 


Compere, Epwanp L., and WALEACE, GEGE. 
Etiology of aseptic necrosis cf the head of 
the femur after transcervica frachime 7. 
Bene S Joint Surg., Oct., 1942, 2—@ 831-341. 


The smcidence of non-union resu ting for 
treatmert of intracapsular fractures of the hip 
by methods of internal fixation Fas beea found 
to be very high. The primary etmlogice! fxter 
in aseptc necrosis is dis*uption of the bcc 
supply to the head of thg femur. J ye ceo 
ment of techniques for ob-ainirg satis fae-or' 
lateral roentgenograms of the*hip ha: uadcabe- 
edly salted in more accurate -eijuctiom oj 
transcervical fractures. The authors plaimed ar 
experiment to try to determine whethe- or not 
immediate reduction and ccntplete ihmol: iza- 
tion by mternal fixation of the fregments ou c 
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énfluence favorably the incidence cf ;aseptic 


* necrosis of the head*of the femur. TE 


In the experiments carried out, nec-osis with 
collapse of the weight-bearing porticn cf the 
cortex of the head occurred in 2 of 6 cases fol- 
lowing accurate reduction of the fracture and 
pinning of the fragmerts, although the fracture 
united. In these 2 cases the head of the femur 
way have been viable when union occv rred but, 
with partially depleted blood supply, the mini- 
mal traumata of continued use anl weight 
bearing may have resulted in the necrosis and 
disintegration. 

Compere and Wallace conclude tha- necrosis 
of the head of the femur occurs less often if the 
fracture of the transcervical* neck is’ immedi- 
atély and accurately reduced and aceqvately 
.imffhobilized. The prognosis for survival of the 

head of the femur is definitely less sa isfactory 
if the reduction of the fracture is not anatomi- 
cally correct or if pinning of the fragments is not 
adequate for complete immobilization — * 
They found that death of the hezd cf the 
femur when the fracture was neither reduced 
nor immobilized occurred in g of the 12 hips 
studied. It is possible, they believe, the t weight- 
bearing actrvity and friction between the frag- 
ments may have ruptured the blocd vessels 
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t&bulumi!on the igner aspect of the pelvis. The 
border of this shadow ordinarily starts frgm a 
point lateraf to and below the lower pole of the 
sacroiliac joint, follows the line of the pelvic 
inlet downward over the acetzbulum, and dis- 


e appears behind the upper ramus of the pubis. 


that were left intact after fracture in a Portion , 


of the posterior capsule. However, this theory 
does not explain the difference in inadence of 
necrosis in cases 1n which the head was pinned 
without accurate reduction and in those in 
which the head was pinned in an anatomically 
correct position. 

The union of a fracture of the neck of the 
femur, regardless of the method of recuction or 
of immobilization, does not constitute of itself 
an end-result. The condition of eack head of 
the femur should be studied at intervals ‘or at 
least five vears after union and beginning 
weight bearing by those surgeons who are quali- 
fied by training and experience to reccgnize 
roentgenographic changes and to interpret 
them in terms of pathological processes such as 
aseptic necrosis.—K, 5. Bromer. 


Hrs, Hays W., and Turner, VERNON C. 
The obturator sign as the earliest reentgeno- 
graphic sign ie the diagnosis of sep'ic art ri- 
tis and tuberculosis of the hip. Y. Bone & 
Foint Surg., Oct., 1942, 24, 857—869. 


In the anteroposterior roentgenograph c ex- 
amination of the pelvis and hip, a soft tissue 
shadow may be seen just medial to E ace- 


This shadow in normal childeen measures from 
2 ta ? mm. at*its widest point. Usually the shad- 
ow cn one side corresponds in width to the 
shadow on the other. There may be, however, a 
minimal difference in width of this shaglow in 
norma! individuals. It has been noted that cer- 
tain changes occur in the contour of this shadow 
in cases of septic arthr:tis and in tuberculosis of 
the hip. The authors’ purpose in their study re- 
ported in this paper was to determine the an- 
atomical basis of this shadow and xs impor- 
tance in the early roentgenographic diagnosis of 
pathological conditions about the hip. 

Hefke and Turner believe that the obturator 
internus muscle has been definitely proved to 
be the substratum of the shadow. The fibers of 
the obturator internus were laid hare in a post- 
mortem specimen, and a wire was placed along 
its mecial border. This corresponded exactly to 
the position of the border of th» shadow as seen 
in all the roentgenograms. In regard to the 
pathological changes underlying the variation 
of the shadow in septic arthritis, the tendon of 
the cbrurator internus passes immediately ad- 
jacent to the capsule of the hip, and extension 
of the inflammatory process may well lead to a 
roentgenographically visible swelling of the 
obturator muscle. 

Iz a small number of cases t was noted that 
the obturator shadow was obscured. After 
making the study the conclusion was reached 
that an obscured obturator shadow is a positive 
finding indicative of pathological changes in the 
hip joint. They also believe the widening, the 
changes in contour, and the obscurity of the 
border, may be gompared with the well known 
changes of the psoas shadow seen in roentgeno- 
graphie examination of a psoas abscess, peri- 
nephritic abscess, or other inflammatory process 
overly mg, or in contact with, the psoas muscle. 
e They advise the use of the ufual tecanique 
for routine roentgenograms of the pelvis. No 
special advantage was shown in the use of soft 
tissue technique. Care must be gakén that the 
pelvis is level or one obturator may be thrown 
into higher relief than the other one. They 
found that in some cases it was advantageous to 
obtam an anteroposterior view of the pelvis 
with the hips in marked abduction, flexion to 9o 

d 


Vog. 5,95. 6 Abstracts of Reen- 
e 


a 
degrees, and narked external gotation john * »ough im cu 


"frog positicn, ' frequently used y obtainme 
lateral views of the hip joint) whi seemed to 
bring the ob-urator shadow into greater rdiet. 

They conc ude that in certain types of pa-ho- 
logical conditions of the hip joint the obsurat: : 
shadow becomes “kscured, or it becomes wid- 
ened wath a more carved border? The geshen 
value of the sign is in early roentgenograpl-*t 
diagnosis o7 septic hip disease. It is of some m- 
portante in early ciagnosis of tuberculos:s ot 
the hip. Pt vas nct present in fractures abour 
the hip, osteochondritis, slipping of the capita. 
epiphysis, rheumatiz fever with clinical invclve- 
ment cf che 11p, osteomyelitis of the pelvis no- 
involvmg or neighboring the hip joint and sot 


tissue inct on about the thigh with marked 
inguinal lymphadenopathy.—R. S. Brome: 
Weaver, James B Calcification and ossitca- 


tion of the memsci. 


Oct. | 


Weaver -ePorts 2 cases of calcification of the 
menis@ cf the Knee joint. In addition to hs 2 
cases, he found reports of 76 others in the Im- 
erature. Prinary or non-traumatic and secer d- 
ary or trzun atic calcifications are two separate 
and distinct entities that have little in congacna 
except the presence of calcium. The prir ery 
type occurs in olde- individuals, the secon. “ery 
in younger. There was a preponderance of n ales 
in the series of cases in both types. Both mene 
sci of 20th knees were affected in cases o: the 
primary type, but only one meniscus in each 
knee was a-Tected m cases of the secondary Py pe. 

In tae primary czses, the calcium is laid cosa 
in parelle layers starting at the periphery of the 
cartilaze and involving the entire length. The 
meniscus is smooth. The secondary cases show a 
localized zone of calcification, usually in one 
end or the cther, and of the central type. This 
calcium piles up, causing a rdughening and er- 
largen ent o? the part of the cartilage affecta. 

Ingche roentgerogram, the primary type 
Shaws a waferlike aspect of the cartilage in the 
anteroposterigr view and wedge-shaped shac- 
ows ift each end of the meniscus in the latet! 
view. This suggests a diffuse calcification of all 
four mr emgci, although these areas may vazy m 
size and dei#ity according to the age of the 
lesion. Cilcificaticr. may be revealed in individ- 
ual menisci at various times in the same pæ 
tient. The roentgenographic appearance is 
charactemstsc anc diagnostic. The secondary 
type shews a localized piling up of ERA. 


F. Bone & Joint Sarc., 
1942 24, 8575-582. 
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a joint mouse or ossification in the catjage. ° 
The picture is not diagnostic. 

In many instances primary calafcz cien pro- 
duces no symptoms. In some cases, symptoms 
such as pain, swelling, limitation cf mots and 
eccasiona ly hydrops, are severe enouzb tc ne- 
cessitate removal of the cartilage. Pam, swe ing 
and lim: tation of motion are éhe pr rapa s» mpe 
roms of the secondary type. Hypertrophic ar- 
chritis, both,in the affected joints and r^ c ther 
joints, was almost a constant findmg m -he pri- 
mary -ases. 

Weaver states that in the primary ts pe, the 
treatmenz is symptomatic. Excision cf carti- 
lage 1s infrequently necessary. Spon-aneou: 
cures were numerous in the reports in the fit- 


erature. Extirpation is alwavs neeessare m the ^7 


secondary type. 

Oss:ficetion of the semilunar cartilage is a 
condition closely allied to calcifizatior of the 
cartilzge and may be a sequela tc calcit cation. 
The ss&mo»toms, roentgenographic appezrzace, 
and treatment of secondary ossmicaton are 
practically the same as in seconcary calc fca- 
tion. Weaver found no evidence tnat primary 
calcihcation is a precursor of secor cary ss ca- 
tion. He is of the opinion that many cases ot 


tline, which might be confused with® É 


secondary calcification do not progress to "LC 


fication. The cases of secondary cssifcztricn re- 
ported by Wollenberg, Eck, and Wezve> are 
unquestionably true examples cf heterotopie 
bone formation, and the other cases reported 
are probably in the same category.— AK. 4. 
Brom-r. 


FREU», PauL, and SLosopy, Lawrexce B. 
Symphalangism; a familial nal ‘oom tion. 


Am. F. Dis. Child., April, 194% 65, =50-557- 


Syraphalangism results from failure »t zn ir- 
terph alangeal joint to form. There may be con- 
plete or partial lack of developmeat of tae. oin-. 
When the interphalangeal joint s entrely ab- 
sent, the-e is no dividing line between the two 
phalaazes. They appear, rather, as a single long 
phalas« with a common bone nzarrcw cavity. 
The t7 becular structure of the bones s — 
to ccr form to the new stfesses of pul asd pre: 
sure. When the interphalangegl oint 7 deve 
oped slightly, there are twoÉdistinct bomes and 
two bene marrow cavities. The lmaments are 
shorter taan normal and there is a solic fibrous 
connection between the twoebores.eMietion :s 
impossb e. When the development et the mter- 
phalk:zeal n has progressed 2 z little further 
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stretching become possible. 
e Iņ the family reported in this paper, the 
family tree covered four generations. Nine of 10 
members of the family were knowr to hzve 
symphalangism. This illustrgtes the dominant 


echarhcter of the inherited malformation. The ® 


roentgenograms which are reproduced m the 
paper illustrate varying degrees of thecondition 
and demonstrate the manner in which the vari- 
ous stages of articular differentiation eccur dur- 
ing the life of the embryo. The earjest change is 
a constriction of the phalangeal beam. Tis 
progresses until only a central bony bridge ~-e- 
mains. This bridging becomes less distinct and 
then invisible, and then a nogmal joirt space is 
formed. The process may be stopped at any 
point before complete differentiation wi-h -e- 


77 sulting symphalangism.—R. S. Brome. 
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STONE, SAMUEL. Osteomyelitis of the long 
bones in the newborn. Am. J. Dis. Ghid., 
Oct., 1942, 64, 680—688. 


There are few reports of osteomyel tis of the 
long bones m the newborn. Osteomyeltis :n the 
newborn child appears to be a beniga disease; 
but when it is a manifestation of sepsis, the 
prognosis is more grave and depencs on the 
severity of the septic process. Stone reports 4 


cases in which the striking feature was the be- ° 


nign course of the disease. Character stic were 
the quick healing of the osseous lesions, as cb- 
served in the roentgenograms, the rapidity ot 
subperiosteal new bone formation, she short 
duration of discharge from sinuses and the 
quick healing of the operative wounds. In none 
of his patients did sequestration occur. None of 
his infants was acutely ill, and the admission to 
the hospital was usually sought because of 
localized swellings of the extremities or cim n- 
ished motion of the arms and legs rather than 
because of severe systemic symptoms. Th» gen- 
eral condition of the infants remaired goad; 
they took their feedings well and gained weigat. 
The operative procedures were limited to inci- 
sion and drainage of palpable localize 1 abscess- 
es without involvin& the bone. Green and Shan- 


Vor ascribeg the benggn course of osteomyelitis 


in infants to the peculiar anatomy of the bene 
at this age. Awarding to them, the vascular 
spaces of the bone are larger and the oer» is of 
spongy texture and less rigid than in older 
children. The thin cortical bone at the metaph- 
ysis allows free communication between the 
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provides a mechanism: for decempression of pus 
from the metaphysis and the marrow to thg sub- 
perwsteal spaces The periosteam is more loose- 
ly attached in infants, and this further aids 
decompression. Rupture of the periosteum, 
with @ecompression of pus, also makes for ab- 
sence of gross sequestratiof. The problem in 
tre&tment, a$ with osteomyel tis in older chil- 
dren, is to tide the patient over the period of 
bacteriemia. The treatment of the osseous lesion 
is of secondary importance.—R. S. Bronfer 


BARBER, C. GLENN. Osteochondrosis deform- 
ans tibiae; nonrachitic bow leg in children. 


Aim. J. Dis. Child., Nov., 1942, 64, 831-842. 


Barber states that at the time of writing the 
most common cause of development of bow leg 
durmg childhood in his community is osteo- 
choadrosis of the medial tibial condyle. He be- 
lieves that the reason the condition has not 
been more widely recognized is due to the fact 
that it has been described by g diversity of 
names in previous reports. Sirge Blount called 
attention to it as a cause of acute bending of the 
legs m children, he has encountered no less than 
a dozen cases in which the deformity might be 
rightfully attributed to osteochondrotic changes 
in the tibial epiphyses. Although the children 
had received adequate amounts of vitamin D 
and although other evidence of rickets was 
wanting, the parents had either been told or 
were of the opinion that the deformities of the 
legs were due to that disease. 

The roentgenographic and pathologic changes 
are like those of coxa plana and those in the 
many bones similarly involved elsewhere but 
are quite different from those of rickets. When 
the tibial condyles are involved, two distinct 
types occur. These two types are dependent on 
the age at which the condition becomes mani- 
fest, and they have been designated as the in- 
fantile and adolescent types of the disease de- 
nominated by the less cumbersome though 
more grossly descriptrve term "tibia vare" 

In cases of infantile type a history of nořmal 
development, except for some @erweigft, for 
one or two years is usually obtained. The de- 
formity occurs bilaterally and when mild may 
disappear on one or both sides spofitaneously. 
When it is unilateral there is a limp in walking, 
and when it is bilateral there is a waddle. When 
the deformity occurs during infancy, a bulbous 
enlargement of the medial tibial condyle is pal- 


marrow and the subperiosteal spaces a thus pable on physical examination and visible in the 
i é 
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roentgenecram. This beaklike projection_at taf — diatiom of the neCK'in the region of the parathy-« 
lowed »y the same dosage’ twenty-three deys * 


metapl ysis has been shown to contain islands 
of cart lag*. Faulty growth of the upper t bial 
epiphyseal cartilage and delayed ossificaticn of 
its medial 1a f result in a wedge-shaped detcrm- 
ity of tie epiphysis. The lower tibial epiphyseal! 
cartilage occasionlly shows similar though less 
pronounce changes; if this occur$, some lamera! 
bowing jast above the ankle may appear. E:e- 
where the -ibial shat is perfectly straight. 

'The*onsst of the adolescent type is between 
the ages of six and twelve years in previously 
normal ch Idren. The deformity usually occurs 
on one sce only. The adolescent type looks 
different ia the roentgenogram. It is an arrest 
of grovta rather than a dysplasia. The rænt- 
genograph c appearance of the infantile “ype 
graduall- changes to that of the adolescent 
type, so -Fat the two can be distinguished ater 
only by tae history. Recurvation at the <nee 
and relative flatfoot are present, irrespective 07 
the age. 

The treatr@ent of osteochondrosis deformans 
tibiae depends bn the stage at which it is mst 
tuted. Vkeasures tc prevent further deform: vy or 
to correet existing deformity, even wher ex- 
treme, hare proved effective during the plastic 
stage cf the condition. When deformity i dis- 
abling or umsight y after the osteochondrosis 
has become arrested, tibial osteotomy is advis- 
able. Hewever, if it is performed before arrest 
is assu-el recurrence of the deformity is to be 
expected. —R. S. Promer. 

e 
BRAKELz*, ELIZABETH. Late rickets. due. 7. 
Dis. Chad , Feb, 1943, 65, 314-319. 


A cese of late rickets in a girl aged eleven is 
reported. Active rickets after two years o. ge 
is uncommon, anc only a few cases have deen 
reported cf its occurrence in older children who 
have been extremely resistant to treatment and 
who requi-ed massive doses of vitamin D before 
cure was cccomplisaed. In the case reported in 
this #ticl:, healirg began after three moatas, 
follbwing a caily dose of 40,000 U. S. P. un ts of 
vitamgn D. Bhe child continued to show eṣ- 
treme lecalcificatioa of bones, a high serum ca - 
cium level, a low level of serum phosphorus and 
a high s*rum phosphatase level for ft» teen 
months atte- heal ng of the rickets. It was be- 
Ifeved that she had a fairly high degree e^ hy- 
perparathyroidism secondary to the ricxets, 
althouzl 30 parathyroid glands were found on 
operato1. Gradual improvement followed irra- 
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ater to the left side of the neck. It = impossiole 
to prove, however, whether the gradwal in- 
erease n the calgfication of the saa ts of -he 
bones 336 the return to normal values of «rane 
ealcium, phosphorus an@ phosphetase vere a 
result -f the irradiation or would hawe occur-ed 
withou: further treatment. R. S. 2romer e 


BROOD AND LYMPH SYSTEM 
CmHaM3zRLAIN, Francis L. Disease of che 
lesse- circulation. Radiology, Awgust, 1942, 
39, C$1-152. 


Regulation of the lesser arculatien difigrs 


from tat of the greater circulatom anc these, 


differences must be known in order co uncer-` 
stand diseases of the lesser circwia iom. The 
most inportant abnormal concmo. r -he 
esse 3rculation is hypertension, whieh s most 
frequently caused by failure of the lett vencre 
cle. T- s causes engorgement from backing up 
of the blood in the pulmonary cixut. Lf -he 
right «emtricle fails at the same tme tas 2n- 
zorgem ert does not occur. Other less frequent 
causes of pulmonary hypertension or emgonge- 


ment re mitral stenosis, and corgen ta , M, 


matic cr syphilitic left-to-right heart shunt. 
Pul -onary hypertension is usuzly asseaated 
with ~almonary engorgement berase ct the 


large diameter of the pulmonary qapliames. , 


This explains the variability in tŒ roertzenc- 
gram -f the lung in the common -ype cf heart 


disease. It also explains why er Ergement cf e 


the heart must take place befo-e pulrasnary 
hvper-nsion with its attendant 4yspnea and 
other symptoms can occur. It expkains the m- 
creased Censity and size of the F rar sha lows, 
increased lung markings and tbe radiopaque 
appeazance of the lung fields proper. 

Diszases of the lesser circulatxm -hzrac-er- 
ized t= intrinsic or extrinsic obstruction ef the 
pulmc-ary vessels (cor pulmorale} mey be 
acute. subacute or chronic. The ciricel sgns 
may differ from those of pulmonary hyperten- 
sion cce to the relative gbsence di pulmo» 
engorgement. There may be no rales and 
lung fælcs may be unusuallyaac mhacemt. Sut 
roid gignds. The dosage given at -E2 ars- treat- 
ment was &oor to the right side o: the necs. fol- 
underfving lung disease may confus= the oic- 


ture. Cyanosis is usually mose marld anc in, 


the pun types the fingers and toes mzy be- 
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ecome clubbed and polycythtémia may develop. 
° —edudrey G G. Morgån. 


STEINBERG, M. F., GnisHMAN, A., end Suss- 
MAN, M. L. The angiocardionraphis demon- 
stration of an arteriovenBus fistula. Surg., 
Gynec. F Obsr., July, 1942, 75, 93-56. 

The roentgen demonstration of »eripheral 
arteriovenous fistulas has been accomplisked by 
the introduction of radiopaque sibstances 
through direct arterial punctures. A simpler 
method is available through the application of 
the angiocardiographic technique. This con- 
sists of the rapid introduction of diodrast 70 per 
cent through a special needle into an antecubi- 
tal vein, making serial roentgen exposvres which 
may be recorded either fluorographica ly or 


- rotn tgenographically. 


A case is described in which the cl nical pic- 
ture was unmistakably that of an arte-iovencus 
fistula of the subclavian or axillar* vessels. 
However, more accurate localization of 1$ site 
was considered desirable before opera ive inter- 
vention because the surgical approzch fcr a 
fistula berween the subclavian vessels would be 
transthoracic while that for a fisutle between 
the axillary vessels would be entirely extra- 
thoracic. Two injections of 30 cc. of d odrast 7o 


{ per cent were given; the first into the left an-e- 


cubital vein, the second into the right antecu»i- 
tal vein. Roentgenograms were taken rapicly 
with the roentgen tube centered over the supra- 
clavicular region, shoulder, and upper arm. In- 
jection of the involved side definitely estab- 
lished the identity and size of the lef ax llary, 
subclavian and innominate veins anc the axil- 
lary artery. It was evident that the opaque 
material must have reached the axilary vein 
directly from the axillary artery at a poin- near 
their origins, since both of these vessels were 
simultaneously visualized. It was likel» that the 
actual fistula was present at a point proximal 
to the origin of the axillary vessels. The third 
portion of the subclavian artery was therefore 
designated as the probable site of the fistula.— 
Mary Frances Fastyie. 


[unm AMES R. , lyieumv, k Ma Eas TIL, 
and MILLER, R. pt The use of venozrams for 
the localization and study of arteiovencus 
fistula. Dive: Gh wep. c Obst., June, 1943, 76, 
659-664. 


Venograms were performed on 3 patients 


. with arteriovengus fistulas. These cases are re- 


ported in the article. 
In traumatic arter™mvenous 


e 


the 


fistula: 
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thanges in the vain consist of hypertrophy and 
dilatation. (he dilatation may be diffusg and 
extend for some,distance proximal to the level 
of the fistula or it may be maximal locally at the 
site of the fistula. As long as the valves remain 
competent, no changes are apt to occur in the 
venous trunk distal to the fiftula. Dilatation in 
theedistal portion is uncommon for the arterial 
flood, taking the course of least resistance, 
passes through the fistula and nto the proximal 
vein. The essentially normal status of*the in- 
volvec vein distal to the level of the fistula 
makes tt readily adaptable for venography. 

Indications for Venography. 

Demonstration of fistulas at or proximal 
to the roots of the extremities where injection of 
the artery (arteriogram) above the l&vel of the 
fistula would be difficult or even impossible 
because of its anatomical position. 

2. Venography might be used in conjunction 
with arteriography when the presence of multi- 
ple stulas is suspected. 

3. In cases in which arteriography or venog- 
raphy could be used, venography has the ad- 
vantage of permitting the use of media which 
are inert when injected into the venous circula- 
tion and which are readily excreted by the kid- 
neys. 

In their summary, the authors include the 
followmg statements: 

1. Studies of the venograms in each instance 
showed the vein distal to the fistula to be nor- 
mal. 

2. The venograms demonstrated a marked 
difference in the collateral venous circulation 
between I case in which the vein had been 
ligatec distal to the fistula at the time of injury* 
for control of hemorrhage and 2 cases in which 
this had not been necessary. 

3. Ligation of the vein distal to the fistula 
appears to have the same beneficial effect on the 
extremity that gation proximal to the fistula 
has on the heart.—Mary Frances Vastine. 


` 
ROENTGEN AND RADIUM THERAPY 


WEED, L. A., EcurERNACHT, Ae P., e pe 
E. L, and Isennovur, Rocer. The effect of 
therapeutic doses of x-ray on infections and 
inflammations; experimental stuelies. Surg., 
Gynec. C9 Obst., Aug., 1942, 75, 157—160. 


Part of the data for this paper was obtained 
at the State University of Iowa and the re- 
mainder at the Indiana University Medical 
@enter. The summary and conclusions reached 


fare: 
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(1) In guinea pgs roentgen irradiation had ways kaeni Tinn in Cambocge re? 
no byneficial effect in the treatmeng of gas gan- ports zzmeralizations on the biolegica ag- ons ' 
" grene cue to Closti lium welchji. | ofradation, the inactivation of plaat 7mrases by 
(2) Reertgen imradiation was ineffective im -adiaton, the*production of chromcesorae. ab- 
reducir g the number of viable vegetative forms — aormabtiss in irradiated plant metern, the ef- 
of a two tour culte re of Clostridium well. ° fect o: gamma rays on normal embrynar® clle e 
(3) Eoentgen irfadiation was ineffective 11 re- jn vivc amd the quartitafive biolo@cal analssis e 
tarding the rate of growth of Clostri®u of hurar biopsies. The Department ef Mədi- 
welchii * cine o the University of Cambricge reports om 
(4) Roentgen irzadiation did not prevent the -he measurement of the effects of roemagen : nd 
1 development of Lemolysin or dermoneccotic gamme irradiation on normal and ma 1gr ant 
toxin cf Clostridium welchit. cells bs means of ultraviolet photomic-grapay. 
(5) Roentgen iradiation would not prevent Dr. Gray and Dr. Read of the Meus t “er qn 
the dere opment cf dermonecrosis even if wed Hospi-al, Northwood, report on -he b clozxal 
before o- immedmc-ely after the injection of effects ofjonizing radiations, the wm atio~ of 
Clostridiam welchi. toxin. | neutrer and gamma-ray effects, the r2ut-on 
(6) Rofrtzen imadiation would not inacti- — rradiz-ion of mouse tumors iz vive arc n c Tro 
vate ether the Lemolysin or dermonecrotic and the lethal effect of alpha radiation ean 
toxin when applied in vitro. roots. The Barnato Joel Laboratoriz- of -he ,* 
(7) Roentgen irradiation. would not inact! MiddkEsex Hospital, London, report oa the ef- l 
vate in vitro eithe- the hemolysin or dermane- fect of mradiation on rabbits’ cvares us ng ; 
crotic toxin of Staphylococcus aureus. radon mszead of radium.— Audrey G. M. rgem. 
, (8) E.oentg$n irradiation would not inactiwate ^om à FUNT 
in vitro the toxin of Corynebacterium dipathe- WILSON, c. W. Method ct dosefindirg jor ,- 
sius. combinations of rectangular ratat or fw xls. 

i In no experiment has any real effect Bri F. Radiol., May, "durs 40g Te eid. 
demonstrated witE doses of roentgen rays even The methods of dose-finding her t ore in 
beyonc that perni-ted for human therags.— — 19e heve applied only to circular fek s. fn this 
Mary rraaces Vastne. | e uticlé a method of representing the *Hree-di- | 


l i ] l | mensional distribution of radiation tl magt out 
Medical Uses of Eadium; summary of reports -ectareular radiation fields is descr bed. “or 
from experimen | research centers for I94C- — sach scertgen-ray feld the dose cortoars are 
Editec by the Jemt Radiology Committee of — jetermined by measurements in a pressiweod ° 
„the Medical Research Council and the Brit- ohant =m in a number of planes œntanm ng -he 
ish Empire Cancer Campaign. Brit, J- sentral ray, at various ang es to are «f tne na- 
Radiol, Feb., 1642, 75, 56—62. ior ayes of the field. The measrerer ts are 
* «This i a continmation of the series of artides made with a Siemens dosage-rate meter. “he 
on Medical Uses af Radium which has been is- apparatus is illustrated anc dose ccmteu- in 
sued by the Medical Research Council for various panes are given.— Audren G. M arcem. 
many years. It describes the work of the Ra- , B l 
dium Beam Ther-py Research Team in Lon- Levitt, W. M. Discussion of the «cnststu- 


don, inc uding a study of meentgen-ray and tonal effects of radiation, with paca re er- 
gamm:z-ray effects. The construction of the ence to volume dose. Brit. Y. Rader.. Azril, 
pressyre-insulated two-million volt electro- Laud D. 2 E 

static generator is proceeding satisfactorily anc This was a discussion by the Faculty of | 


further experiments have been made on the Radiaogsts with Dr. Levitt presiding a cl air- 
propee-ies of *morlied bakelite-graphite mis- man. He discussed the term “velure cose" 
tures to which trices of heavy elements have which means the relationghip betwee “Pe tt 
been zdded. A mixture containing calemm — amouzt ef radiation energy ,abscroed ac the 
fluoride has peoved better than the ones previ- constitutional effects produ. à “dcse™ of 
^ oysly vsed. The Roval Cancer Hospital in Lon-  cadiat $n does not mean a definit? qt comity. A 
don redcrts work ən the spatial distributicn of dose may be given that has such se-i»ss œn- 
~ radiatior during recium treatment. The Moun- — stitutznzl effects that it more thar na lines -he œ 
Vernor Hospital of Northwood reports a good local effect. Volume dose'eanrot a was= bes 
method of measuring very small partial dit, calcufated accurately but progress has been 
charges of a condenser dosimeter, The Strarge? made m chig respect. eEven if the voume dose 
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effects of radiation, with special reserence to 

volume dose. Brit. Y. Radiol., May, 1942, 75, 
I41—I44. 

Dr. Smithers in a meeting of the Faculty of 

* Radiologists discussed the complexi-y Cf the 

task of measuring the total amount of rad ation 

energy absorbed by the body. The clinical 

problem is much more complex than the physi- 


* cal one and even the physicists have had dif- 
ficulty in measuring integral dosage. The imte- 
e gral dose, measured in megagram-roentgens, is 


a far more valuable index of the treatment 
given than the surface dose. He gives a table 
showing the integral doses and the tumor doses 
in two groups of cancers, one of the pharynx 
and larynx and one of the stomach and esopha- 
gus; the tumor doses were the same ia the two 
groups but the integral doses were more than 
> twice as large in one group as in the other. 
He also discussed the use of vitamin € in 
"o. association with irradiation and the apparent 
good results of suck treatment, and the use of 


histaminase in the treatment of roentgen sick- 


Dr. Ellis e oi the volume dose of total 
energy absorbed ® given by the product of the 

. area of the neld, the surface dose, a graph read- 
ing and the ratio of the time to deliver the dose 
to the fidd congerned, divided by that to de- 

* liver the same tose to a field at the center of 
which the scattering is maximal. However, 
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is accurately calculated thére are cthe- cir- fhere are inaccusacies in this and all other 
* cemsgances, to be taken into consderation, methods and an accurate estimation of total 
such as the effect on the blood-formimg t ssues energy absorbedgis as yet impossible. 
and the decreased toleration to raciation in It aas been found that the fatal volume dose 
liver disease. per k logram in a rat is about the same as that 
. œ © De Levitt then introduded Prof. Mayaeord * of a -imzle dose of roentgen rays to the whole 
e who discussed the relationship between the humen body. This suggest? that some toxic 
roentgen and energy absorption per unit mass — subttance may be produced by irradiation that 
j ef air and tissues. He recommended the use of his the same quantitative action on man and 
the megagram-roentgen as a unit, as the gram- — animal. 
‘ roentgen is far too small. The megggram-roent- Dr Grimmett described a method of measur- 
gen is the energy absorption if a uniform dose of ing the total energy absorbed by the human 
1,000 roentgens were given througheut 1,900 body by the use of a life-size celluloid man in 
grams of air or soft tissues. He also discussed which the sum of the ionization currents in the 
, the energy absorption in the beam for different — air-gz ps between the celluloid plates is meas- 
techniques and the relationship of total energy ured. lt offers a quick method of measuring 
- , absorption to protection and its dependence on energy absorption for gamma rays*and high 
f “wave length. The chemical effects of roentgen voltaze roentgen rays.— Audrey G. Morgan. 
. ĉe rays were discussed and a method of calcu ation 
i of optimum penetration given.—Audrey G. A . 
Morgan. : ApTaomas, INEZ. Contact x-ray treatment of 
cavernous angioma in children. Brit. 7. 
" SMITHERS, D. W., ELIs, FRANK, and Grm- Retta!., Feb., 1942, 75, 43-46. e 
N METT, L. G. Discussion on the cons-itu-iona! 


Memtion is made of an article in the AMERI- 
CAN JOURNAL or ROENTGENOLOGY AND RA- 
DIUM THERAPY, November, 1939, which re- 
views eases of the above-named disease treated 
frons 1933-1936. This article brings the record 
of the treated cases up to date and describes a 
new method of treatment used in the Holt 
Radi im Institute, Manchester, England, since 
1936. The new method is that of contact roent- 
gen tnerapy, using a Chaoul tube at 60 kv. and 
4 mz. The applicators range from 1.5 cm. en 
diafheter at 15 cm. focal skin distance to 9 cm. 
in diameter at 10 cm. focal skin distance. The 
smal 2r ones are usually adequate. 

This treatment is used only in cavernous 
angxma proper and solid hemangioma. The 
capil ary type, or port-wine stain, is almost 
completely radioresistant. For the average le- 
sion a dose of 405 r is sufficient, repeated at in- 
tervzls ef two months. Tables are given showing 
the results for the radium methods used«sbefore 
1937 and the contact roentgen therapy eases 
treated since then. There weregabout 92 per 
Cent cures for both methods, the other 8 per 
cent vemg improved. The contact therapy takes 
less true than the elastoplast neethod; no 
anesthetic is needed and it is rfever necessary 
to remove an unsight y gold seed. Radium im- 
plants zre to be preferred in very bulky lesions. 
The aumber of treatments required varies with 


the Gose and the size of the lesion.—udrey G. 
p organ. 
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ABDbOMEr, Dostopemitive, roentgen study of abs, 
551 
roen-gen maryfestations. of acute imectiors 
mononucleosis in (abs), 401, 
ABNORMALITIES, osseous, of thoracic cage sedn m 
42,000 corsecutive chest photoroentzerfo- 
grams, 356 
AnBscE*s. amebic iver, diagnosis and treamment 
(abs), 659 
perimephric, 393 
perinephric, respiration pyelography in diagno- 
s sof (abs) 964 
sub] hrenic, with bronchial fistula (abs), » «^ 
AnpscE-szs of cerebral hemisphere, contrast media m 
(abs), 653 
Acipiry, gastric, control by radium for (abs), 563 
Acromec aly, hype-parathyroidism in patient with 
(abs), 123 
ACROMIOCLAVICULAA JOINT, lesions of, causiag pam 
and disabiaty of shoulder, 599 
ActiNemycosés of vertebrae, 669 
Apenoma cf prestace gland, importance of mentzen 
examinatier in diagnosis of, 600 
ADRENAE GLAND, cortical tumors of (abs), 261 
neusoblastomaof medulla of (abs), 769 
racicrale and results of roentgen treatmentof, m 
angina pectoris, 364 . 
ADULTS, young, diagnosis of bronchiectasis in, £37 
AERO-OT-TIs MEDIA, roentgenologic study, 175 
AGRANU_ocyTosIs, post-radiation panmyeloplithiss 
clinically simulating (abs), 527 
Ameste hiver abscess. diagnosis and treatment (as), 
° 659 
AMENCR&HEA, radiim induced, gestation Dæ teen 
years after (abs), 662 
« AMERICAN Boarp cr RaproLocv, examinats for, 
764 
AMERICAN COLLEGE OF RADIOLOGY, 651 
American Roentcen Ray Society, Joint me=tn¢ af, 
with Radiological Society of North mer- 
ica, 385, 79 
new ofgcers for 1943-1944, 344 
AMPHET:; MINE, therapeutic effect of, on irrad ation 
2 # sickness, 490 
Amw_osp goiter (abs), 654 
Anatom~ of diaphragmatic hernia (abs), 65€ 
Anema, hypochrom c microcytic, dysphag a assf- 
ciated witt tabs), 655 
ANEURYSM, dissectiaz, incomplete rupture cf crta 
cioe unrecognized stage of (ads), 
25) 
dissecting, of thoracic aorta, laminagriphy m 
diagnosis af, 18 
Aneuryems, differemtial diagnosis between, and 
mediastinal tumors, 18 R 
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SUBIECT INDEX TO VOLUME sY : 


abs) = sbstract (E) =ed tcrial L . 


e 
intracranial arterial, in carotid camal, di agross 
and treatment (abs), 257 
ANGINA PECTORIS, faulty g@ovements of diaphragr® 
2s cause of (abs),%o1 
retiomale and results of roentgen treatmer- of 
adrenal glands in, 3640 * 
ANGICCARDIOGRAPHIC analysis of ca-ciac configura- 
tionin rheumatic mitral disease, 33 
ANGICCARDIOGRAPHY, demons:ratiom of arteriove- 
nous fistula by (abs), 776 
ANGIC-2XDOTHELIOMA of spermatic cond (abs), 776° 
p imary, of kidney (abs), 654 
ANGICV AS cavernots, in children, cor taet moentgen 


treatment of (abs), 77* Ri 
Aorts, arteriosclerosis of, diagnosis »y lam magré- 
~ . -— 

phy, 18 i 


dssecting aneurysms of, laminasraohy n d- e 


agnosis, 18 
incomplete rupture of (abs), 256 
Luc: studies of. 18 
transposition of arch of (abs), 6:« 
APPAFATUS, accessory, to assist in proper positicn- 
mg of pelvic inlet (abs), 118 
AncGErTATFIN tumors of small bowel (aos). 474 
ARTEEIDERAPHY, cerebral, simple tecknique fcr 
tabs), 257 
ARTERIOSCLEROSIS of aorta, diagnosis of, by ləm- 
magraphy, 18 
ARTERIOVENOUS FISTULA, angiocardaegr-phic dem- 
onstration of (abs), 775 
ase cf venograms for lccalizatiom aac study of 
' abs), 776 
ARTH.ITIs, acute suppurative, of hip in cmlchood, 
447 
c aronic, intestine and (abs), 123 
o acromioclavicular joint, 699 
septic, of hip, obturator sign as ea-liest roentgen 
sign in diagnosis of (abs), 772 
ArTHEODYSPLASIA of elbows, in associmtien with 
congenital absence of patellee, 342 
Articytar lesions, certain nonspec‘ic, efect of 
roentgen rays on joint effusior s in, | 36 
Ascirzs and hydrothorax, fbroma af ovary cssc- 
ciated with (abs), 663 
Arropxy, senile, 685 
ATTENUATION of narrow andgbroad beams of 1,502 
kv. (peak) roentgen rays br ‘ead, «onc-etz 
end water, 7 v S. o 


Axes, radial and ulnar, uid of, 43- 


Barro &. W., 1907-1943, obituary, 2-c 
pertrait, 240 
Barma SULFATE mixture, modified 5»aque, use 07, 
in roentgenography of solor, 7° 
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BIRTH INJURY, traumftic separan of upper femo- 


s ral epiphysig as a, 707 
BLADBER, cafcer, 3} years’ experience with 1,000 kv. 
roentgen therapy of, 83 
urinary, tumors of (abs), 768 
Broop dyscrasias, clinical experience wth radi- 
" phosphorus in tgeatment of (abs) 53 
findings in cyclotrorfworkers (abs), ¢_ 3 
vessels, radiopaque liquid latex inje-tior. me- 
á dium for, 386 
Bone, eosinophilic granuloma and other ret culo- 
endothelial hyperplasias of (abs), 124 
Hodgkin's disease and lymphosarcom: in (abs), 
260 
e metastases, regression of, from breast cancer 
after ovarian sterilization, 220 
metastasis to, as first symptagn of cancer of gas- 
trointestinal tract, 614 


neurofibromatosis of, 623 
31 


- , . * 
ven sarcoma, 34 vears’ experience with ooo kv. 
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roentgen therapy of, 83 
Bones, diagnosis by roentgen examiratioa of 
changes in, caused by endocrine disturb- 
ances (abs), 405 - 
intercalary, of intervertebral disc (abs) 77c 
long, osteomyelitis of, in newborn (abs , 772 
manifestations of tuberous sclerosis in, 315 
of thoracic cage, abnormalities of, seen in 43,000 
consecutive chest photoroentgenograms, 
359 
parietal, bilateral symmetrical thimness of, 
roentgen findings, 685 * 
roentgenographic appearance of, in —ushing’s 
syndrome (abs), 404 
Bony thorax, common congenital anomalies of, £93 
Book Reviews 
Occupational Tumors and Allied Dis-ases. By 
W. C. Hueper, 245 
Clinical Roentgenology of the Cardiovascular 
System. Second edition. By Huge Roeskr, 
245 
A Manual of Radiotherapy. By Marrar M. 
Friedman, 245 
An Atlas of Anatomy. Volume 1. By L C. Boi- 
leau Grant, 516 
Neurology. Third edition. By Roy R. Grinker, 
516 
Transurethral Prostatectomy. By Reed M. Nes- 
bit, 517 
Bow LEG, nonrachitic, in children (abs), 77. 
Breast cancer, regression of bone metast: ses from, 
after ovarian sterilization, 220 
| cercinemf of (abs)8104 
BRroncuHIAL occlusion, cavity healing and (abs), 106 
BRONCHIECTASIS, MM teriolowy of, 292 
circumscribed and isolated (abs), 106 e 
clinica! course and prognosis of, 292 
diagnosis of, 292 
diagn®&is of, 1* young adults, 537 


etiology of, 242 o " 
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* incidence of, 292 * 

p-ta»ogenesis of, 292 

p-tholog® of, 292 . s 

pu for preverftion ef, 292 ° 

pre »"onchographic roentgen evidence of, 537 

symptomatology of, 292 

treftment of, 292 " 
BRONCHOGENIC cancer, roentgen therapy for, 61 
BrRO&CHIOLITIS FIBROSA ©BLITERANS (abs), 105 
BRoxchosrapny, evidence of bronchiectasis by, pgs 

sim osfied method of, 724 


CALCI+ICATION of first costal cartilage, £93 
of gallbladder (abs), 115 
of menisci (abs), 773 

Caiciiteations of spleen, 336 

Cancer. breast, regression of bone metastases from, 
after ovarian sterilization, 220 

bronehiogenic, roentgen therapy for, 61 

gestmc, 3$ years’ experience with 1,000 kv. 
roentgen therapy of, 83 

immunity, acquired, problem of (abs), 525 

in culdhood (abs), 525 

of bladder, 33 years’ experience with 1,000 kv. 
roentgen therapy of, 83 e 

of cervix, group 11, iliac lymphadenectomy for 
cabs), 662 

of eervix, study of radiological treatment of 
tabs), £29 

of Compus uteri, irradiation in (bs), 528 

ql e «cphagus, 31 years’ experience with 1,000 kv. 
roentgen therapy of, 83 

of eistrointestinal tract, metabolic studies in pa- 
ments with (abs). 110 

of gastrointestinal tract, metastasis to bone as 
ñrst symptom of, 614 

of larynx, concentration method of radiother- 
apy for, 739 , 

Cf larynx, treatment by roentgen irradiation, 481 

of lip, results of irradiation (abs), 526 

of lung in infancy (abs), 106 

of hmg, 3} years’ experience with 1,000 kv. 
roentgen therapy of, 83 

of mouth, concentration method of radiother- 
apy for, 739 

of evary, 33 years’ experience with 1,000 kv. 
roentgen therapy of, 83 i 

of pharynx, concentration method of radiother- 
apy for, 739 * s. 

of prostate, 33 years’ experience with 1,000°kv. 
roentgen therapy of, 83 ii 

of rectum, 33 years’ experience with 1,000 kv. 
roentgen therapy of, 83 

ot stomach, diagnosis and treatment (abs), 111 

of uterus and vagina, 33 years’ experience with 
1,000 kv. roentgen therapy of, 83 

ot wulva (abs), 664 

primary, of lungs, 5<5 

research, trends in (abs), 265 

» teaching day, program of, 514 
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treatment of, w th fast nowiens (abs), 664 
_teatnent of, with short distange low voltaze 
rentgen pays, 730 
Capir=iir, osteochondritis of, 682 
Carcivca= and metaplasia in cervical polyps (abs), 
FAY 
eerly,of prostate, diagnosis and treated (abs), 
5:0 
in ccssed renal ectopia (abs), 666 
in raobits, na-ure of a virus associated with 
(abs), 266 
mfrnary (abs), 104 
of cardiac end ef stomach, radical surgical trest- 
raent (abs, 112 
of cervix, como ications of radiation trearme it 
cf (abs), 253 
of calon and rectum (abs), 114 
of lug (abs), 
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